

fczwm 


♦♦^^ **■ 


zs& 


fav&zfc > &-<?*■ 




1 1^ w lni^IU ft ^^t tUIl l m^l*ll ^lUII *.A»pl l 





c 


<vS 



facebook. com/ketabme 


JajU 



T'WAl'W - 11U» ^r : dJU 



facebook. com/ketabme 


$&$&& 



facebook. com/ketabme 


The Story 
of Physics 






facebook. com/ketabme 


cJujUL) 


AsA/^j JL/y 





facebook. com/ketabme 



.^ 





«7^ 


\jj\j oij c Q yjl l^J jwi U^jj aJ:L>- «vlsS3l LilJ^ ^jt JuJ 


jUJl ^lj ^p 3 JJLr JaJL juu V, l fr iJ> >i ^ juu jUJl ^ «j 2.^1 *l/5t 
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SjjJiJJ jlJbjJ y*U? jj£oJI J Up! 


Wp v^li 


c ^ ^AV t > <UT J^:> a~1>- cAjjIia ( Y ) j-V-Vl^ cAj\y*i\ _ \ 
. W A V c ^ A T j-wO A**l>- iZj\jjJiJj» c ^ JUil fr^Jl — X 

t ^ Ar jJLo iwW C^jJLl. t ( T ) jVfy o!)lp*Vl J vjlf __ 1 

nAA 

c MA Y jJt-o a*-^ £s\jjZ±a t ( a^LL* ) c ( ^ ) ^Sflj O^Vl _ 1 

. M^t c MAA 

. MVT (i^Li*,) tftlijjjiJI j vjU __A 


ajfjii c^3i 


. M V ^ ( a^U^* ) c A^JyiJI j* ( uUyr ) aJj-^JI aL^II -_ ^ 

. m v© ( aS^L^ ) c v-^ 1 ^ ( ^^ ) *^ — ^ * 

. M ^ i ( ifJLi*. ) t ftLj-iJI a-^5 _ U 
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Sj^Ldlj Ifcjil. ^bfrl Jilj jtu&» JUpI 


\*\At AiUiil S>ljj i(^LJ^) f.(j\jJ-\ iJjLJ^ O^^kJl _ T 
. \ ^Ai iiliiJi Sjljj (aTJLL-) cSLLI ^Lj ^J| _r 

. \ «\ A t ajUsJI S^j ( A^jLt^ ) 4 4*~JaJl __ o 

. \ ^An iiiiiJi Sjijj 4 jjyi ^^iJi jjjjjji _y 

. >i <Un iiliiJI 5jljj toULi^Tlj fr Uip _A 
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ji u-ir 


*wai\ *A^i '*-*'p& t_-Jb\^\ v^y (3 C~>c*2>-\ «-Vi}Ji\ A-^ii ^-A^ 

Jefferson ^J^ ^> o*->*jJu>- V^\jy Vsj^JiN aJoiiA o\^i^\j \~j>££ 
*Ji\ i^ AijftiN M» w>\^i\ ^£5 . ^j*-* l^- v 3 ^ #a/ie Weaver 
^W j j5\ii\ i^-ji\ ^ ^M *C& &\y£ 4 jii yfcj t\jJfc \^y. j>- ^\p 

jy^ui\ jP oy^V ^5^^ ^ <■ i fta/ r ^ J ^y^S Lte)A^ \S±j*^ ftj\-^a>iS' 

^^ «!U\ii\ y> \a £ ^ *-*jW& t \j^ $Uj £a\ & o*\^V 
ftj^AV ^ . ^a— ^ jy^i\ jf ose.j*^ ^ Aihazen oj\i>\ *-A» J*^ 

j^. j\ ^\^i\ \ik ^ C7572 t \p c^i\ ^\ ^) ^ ji\ i >\AH utf 
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t ft 

^>\jj\ ^>r\i^JM\ ai^-A ^-^ lss*-/^ a>^> ^ ^*-r" ^ ^\-*jM\ &a* v y 

- ft * ft ft 

o\i\ cA£i\ i>yL-j fLL^N U^\ jp e^N ^-^M £Jt\ j>\ a~^ ^ 
jV^ C)^o oN Julj^ M ^ (. ^p \>i\JGj\^ k^A-H^ ^-w* 7»W* ^ *j^ 

A >j>*i^ ^ ^*i\ 4 C-^\ <J— A 7>y^. ^j^ ■& A-A^\ j^flP «\_*1p- 

*• * s ft 

oVoN o\^:M\ u \j£ j>c*\ S*^ . *.» jc » V^>- ^ ji-^i *j^ (^a^Arf- 

^A_Osi\ <3_>w»\ *j, ^^Aju vj»-^y y^ \^\ AJU^ <<^ &A* Aj\j\ A>w> 

^j^i\ ^\ ^\ jA ^^ S^\ a>^ ^ >^ .^867-801^ 

<iSJ$\\ \£j JfiS j—i^ j^\ ^\j^\ ^\ O^ <j^i jt^w» Jfiu^ ^\ ,ja*-^ 

* * * * 

^ \jtfu03 ^jM\ A^p \j^ yji\ ^A-o ViM jw*i3 ti^>- ^ ^ ~*#W> *Ajci\ 

6 jy p ^\ *\^Ai>\ «Ju\*i\ v_> JA ^i\ tf\ A*i *i£ d)!>A^ t *UJ>\ A-£ 

. j*\ JA a^a£ t ^VjJi\ 

a^ soWv^ jj\ JujA j» A*£ y^ ^J*A *->/^ «\*\jJ\ ^ 

^Ap 4 UA-> ^jJA o^ .^/^7 ^ 4^ ^j\y- ^i\ ^ ^Z?^\p 

t a^ j>\^ y , ^) ^v-N^ $V-iN ^Ap 4 ^3J^ ^j». ^ • V^S "^-^ 4^ 
c\_a iyw> ^p^ '•Vj^ ^y - ^^ ^>y^a ^*i (J^ /^y^ J***, r/^ 

. ^y-i\ OjNy *Ap ^5*-— >. V*^ <^\JM\ Ap\yi\ Ja*j 
* # # . * 
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xA^ai\ ^\~o?i\ ^ j&> \j*y^ $^ rV*^ &\$-*y$ t?*^ 4 V*-*^ 

\^JW>^ \^a»^ VfrA W j oAA\^ jV«M\ y \iAp i^jvi\ **■ -&j 

t^/N^iA ^ /Ju^ aA^ ^ v^\ \ijfc ^$&$ <.~*s\^J±\ £ UrfceJt) 

AliJi\ "^A*^ \i.j>cS\ CJ63 ^-jjS^iN ,<«A*i\ 7?^N ^ S^ f-s^ 4 J^* ^ 

. aA£o~\^ ^o\i aAp ^ (^ii\ ^jnVJM^ Ol^>Jl\ ^ eJoNj V*j\i 

^j4) ^929-858 ^*) yW ^ X^ y> 3 j,\ii\ ^i\ *,U\*i\ ^^ 
t^"V C/ ^ "4 ^5 **^ batenius ^Jy Jfca-^ jy^\ & &&;j& Jcp 

(. Aj}y«j A»J>\ AX)_A> |j A>\*>- *W* jA*) ^^ ^J* Ai^A* ^ ^y^ 0\j>- 
<**— o vi^ (. *Ap *3\^>- JbS^ ^ii\ £^\ J^ l3 ftjsftP A^ *W\ 0^5, 

X^o-A ^y^ C)\ \j>o v^i\ l^hj • sr*j"^ o^y^*^- b^ v/^V* o^ 
iS^5M\ ^an aA^ ^ V^ ^.jlpyi^ ^ j£\ ^/ l~Jh J«u AJy*^. 
^ ^X-*— i\ £j* V^c^aA) iJo-j j^i^ Q o,.A\ ^N^ Oft-S^* -^3 • ^ Aj^\-*— i\ 

(. joe* ^.^-i^i ^y*Mai\ (^)V)\ j^ii\ o\ (. ^-yJi^ ^>- *• ^-?^3 <■ (^yiiVj 

r- ^ji\ d3^» A** Sij£ ft^ii\ A^iii\ 4j\y>v^ ^aj . 43ii^ Jcf- j*j&\ ^i 

, *-^\jVw->- 43^ ji,Jw>^ A^ap jP ^wai "^ft^ CJ^ ii\ JC>\ ^yi^ \^LkJC^-\ 
^y^. ^ (^\-^\ ^^ ^V ^jA\ a^j \+A \jg ^ ^^ 

. AJM-iJo^ Aj\i\J^\ y ^tb Aj?ri\ cJ€j£. <£*$ A3\^ A^w>y ^\a>- Ap 
AyjSiN o\i^i\ oU> Q ^\ vliii\ *W 4 «\y- <^p jA \Ajb *j\^i ^ Si) 

*^ 


\ \ 
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^ai\ (3\io-^ Ap\^ai\ tUip ja lt\*? iii\i ^iJi\ ^-\Ji\ ^\ ciy^^ 
^ ^\JG \^\ V>ry ^*Wi\ oy\Ji\ ^ Js$i\ W- ja \s>\) "A^-ji ^.Ui 

& &y & -^ ^ 4 S^ c/--^ j*^ c/3 *■ ^^ o\^\ 4*-\w> 

^*i^ Uji\ J&yfo o\> U^i\ oV\j^i\ ^ \tf N ap v "^ y^w* 
ts ^i c5f\ ^ JuiA V-p ^i\ c54N\ cJ^ <-.\*^ ^% vi^N 

C-J^\ \^ S-'^lj \4\^ $^ \$ £^S Ai^^ <.\-j\iio V^-jAJ^ ^\yJ\i t 

S&JA ^ 6j\yb\ \-^V ff-^ o\>y\^ c\j^\JAo\ A^ Jx* ^ tUVi 


u 
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Up \+JfjAj ji\ QlJkl^ bjjiX J^b d\ j* 4 U -ip i^ai jJjl Jb ^ 

J>-b *Jb dUi Ji [t-^Jb i-»JaiJl o^Uil dli .♦■■f.^'i ij-Aj 4*UjJI ~* 
jOly -jP d*>vJl ^Jfc 4 L^i U?LiJ Lgjwy 4 *Ijj-^ CJlT lij . Ui* 4J dyu&Umt N 

4 MJ\ ii/w i/^ ^-i^s N *Jl jiP 4 ^Ij>aJI V: ^i *i j*\£> *& 0^)1 J jJJ 
» . * * * 

iCj . ILL* ilj*\j£ ^*ull 4J ^^Jj l^ Jajj; ^ l^lT jJLJ ^jbi^i? tju Ja^ll j^ <u& 

j^kS") jyrJi jjk! <^xUJI ^lij-iJl Jwy y> OliJl li* ^ I^S" ^ ^ Jbu 

uyj' jl aJjlP £j£ j' *^ fb*^ f^' \*jyA* Ji Xi*!^l IfS^U- j* (^ (j-M^iJl 

^Ij Jp tfj/dl tljjjJl jylj* j^aa 4-^il di* ^Jj ^^UJl t^lij-AJli .ftbj-^ 

i Up jJj; N 4 l*Jb-j 4jUjkll uy^" ^ j' < *s*«W ^IjJaJl **/*> 01 
* » » * 

iJUaJI IJl* ^j i£f\ ijA jS"y dUJJ . J»U!l 5jjy *jli,Jl (jji ^ £»£ j„»i. (^» 

4 tujptt . uijU* ^ <j6 U JT 1^ jy; l^yu* Oji 1 5Jb-iyi Ui-i j>- 4 5UJ! 


^r 


facebook. com/ketabme 


OlT ^ . Uj» If jjiSo jtsl oL^^Jl oyt^ jp (J/u" 4 1^ Oj£s .Jl L^l jl 
L^* jflj . U]a5 c^ll LJ^UI J*jj 01 <w^ JtS L«-jv *L*pI JU; 01 LJp UIjJ 
4 ^>-T Jli* J If 4 c£UJI Otf ilUSj 4 olllp j^J j^U Uj — sr- l£A>- apI^ j& 
j-i£ j*Ij>>- 5^o J»LL>-Nl ^pliai^lj 01 ^y^u jT jJj j&- olllp j-J 

jyiyi jP 5^ *Lit <Jyu t^LJLj V^- l^tSi ^ <L.:*f 01 bjj c^iJl ^ 
£-1^1 Jf L«fj L»L**-I 4jjjyj UaS;j Ij}w tj j>*JJ < L-i^ L* (<M 0l OjJb AiUjJall 
Oy I5j 4S^Ll July jP 4 Ui 01 0j^ 4 <-3yu U jlj-^l^-lj f JL>*I*-J 4 4.ju.Jftll ^WiM 

tpL,j >LbII U^j K&& ^U% ( <#l>l ^V^ 1 ) ^W^jsJl uy )fj iJUsll 

Nl Jp ■ t juJlyJI j* UOf ftlijjiJl ^ U*i jy ly« iM <(^j^l) -k^ 1 

^ iSjiil il^Jl ON ilJi (jJDl oyj lr B ^ a ^ um J^ 1 IJl * ^l ^ ^~- 
aLsj pUl 5jU ^1 iiytJJ ^JJ |^jus7 ^ u^f- \y£ pfl ji& j*^ 

i^J p&j u>- tUip 4 JJ ^ *L< 11 Uij 4^Ji \ji& 40/li ^ k> 

^*Up 


\\f» y ^ J jiJiJ 4^1 g>- j W ^j 4 ju- jr jp 4bi^3 

o* 0M ^1^- 4 Ijfl Ciy jJl SjjUl l^lr ^^p Jp jS aiiL^ Jj 4 <ylJjJI *lijs«Jl 

. la*- 4*jv JLp^ ^ OLill II* J j>r*$»d l/j^^j jy&vb j-^j)) 
jJj j* 4^1 ^!>U!I fr N> JLpN j*&\ jl^jJI iy? jjUo 01 Uij jJ jS3j 

AJl-U« l^- jjl>CJ ^*y CjjliSJl Ijjb ^4-jJ JJ lJU C^iSf 4 lf»^i) tJ&i AyAt'l 

o*l^]l lJu i^ 0l t\ijj& cj u^y fU- - ^ fr !/*" a* fr- ^ tlr* fc^^J 
ubl^j^j j&ji/ Jife JU^I J^ll fUU 4^ ^U* 4/all vlJliJl JsdiJI ^ l ft Jb 
oUL ^ JS \^ssJ ^11 SjLJl u^l^JI aS>. ^Ijii . dlUJI j jCf j-SUjjj 
A|P cl" ^11 4^1 ol)UNl jjipl ^ JUJ T.Brahe 4*1^ I,. ^U ^Jl iU^I 


M 


facebook. com/ketabme 


Jyii! ijJw uUaill jwlijJl 0I3UI jjfcl jUftjl IJL* Sijl^. ^ t U J**j jj^T 

*l*ji\i jjnit ^Lrflj (JU^I^ Si/sJli i»jPOll j*P) jwljjJl C?A*U jy A^LiJl 

W*-*j (V" *€^ uy'jb ^^ jsU^ ^^ <^" «Jiw f^* ^v' ^j 

IJL* £-*ijj . i-ijJI J-J L*J Scolasties L~-jJdl oLUUllj juJlyjJl js&i 

^LjJJlj (Classic v-^1) i^jLLcll J^l l^U c-B ^1 ^1 L~J iUi 
(>~ J Vl Nl 4 4-j-Jl Aj^j pi3l ij^lai j* cJLil ii»jJL| c bjJ| J| -J , 1&jJ~\ 

4 (A^yll) Aj^lixll ^Lj-jiJt £ iijydl (iyu^l JaaSI tpL*j JsU\ tS^j J?U^Nl 

tpi-ii *Jt* t j^yi o^sLj-iJi yt^ ^yi^ j±p jaW jsjji\ tj Ujjt j\) 

* * * 

i^Jijj *£ll ijii <^l t AijUJ4 *Lij*i)l j^fb I^Ip ^yaJ; 1 iwti cit ijlyuJifl 

E.Schrodinger Ji^ ^\ 3 L.De Broglie fajl ^ ^1 ^ If (^1 
y* U if\) JlcJ^I IJL* 4j frbr U J^ dUi 4 dii^ ^l* JLj Jp *-ii j^Jl pfu 

ijl* j c^^i ^11 ouji Ji jJi f ljI 4 Ij-^4 r^ 1 ^^ ^J^ 1 oLJI 


\o 
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y jM\ ^Jl j ji* jtf .yU-1 U_i.l .LjJI J L^JJ, ie>J| oL~Il 
Ju ol^ LUil vilUJ cSlUl iJUJl oU^I *Lji J g^ ^ JU4 j^l 


jj^ojp 


j4j j Jt* ty-jj-fcfr 





u 
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Jjfl J^liJl 


JlJj-Ji ^Uj^jUI 


^Jj ^-U-^ Ul—j ^! JL> ^j jJ ^ L*» 

. «4 I ip t C; o' Op <JjJ 

jL£i\l ^Ar*^J ^w»* g^ J< *L^ £>' ^ ^J>*i N IbT Jdji U.U* 

jl LU t^jJl jNl UjpJU ^1 OyAl it^uf ,JJ£ ^M sr^V!? ^**% oUlUil, 

J£" i*->y* J^J ^ ijh^Jl jli 1^:* .jai J- jl Uliw* _Ji i>l — II j^&J U^p a^L U*!p a,* 

p 

lytf Jj t LjKU J*LlJi ^aIL c Uap ly^j ^i o^^ 1 usr-*yij ^"^ Ot ^ N Ijl* 


^j t jjulj £^*T ^W ^ oLJ*y ! ^I* ^>i^l ^>loj ^y4* (1947- J 861) Alfred Nonh Whitehead 

, |^UM iuLii-j ijjjwJl i vT ^*l 


W 
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<uJUj Li tfr^aJl ^ *-b>* *-ip ^JIjj ~_$ll c-3*>bv-Vl lift jt^J ili*Vl ^2aj UJj 

lj>- LtyL- ijaiLJl fUjr-Nl ^jJUy J^b ^ ^OJ* M^ l^J^ J** 1 ^ (J* dJ ^"j *-*JU-Uo 

u-fr i^ Jajjjj c^>-i y^b^j jj^b ^b s-^b^ ^* j&— ** *LU*J' o* dJ ^ J' ji c-j-li 

4 JjJkjJI Ak^j i diliS" . ilUiil l ta ^«J ^Jl l^«ai i-jljj-iJl SjiJl jP 4>^ ^b^ ^ l^ 
jwoii) ^-^^J^ * ^iiaJl l-V 1^4 JL>o»w jl 4 UL*P L^i Ja.w.^a.11 d^i (t ^i f JLP w-~-o 

^uw N Ua£ Ij,L&M Uip jlf ^IjjJI JUJI jli lA^ftj . Jj~jj~JI J*i If i*UJI 4^4-1 y*l>JaJI 

* e * 

4j[ JL?- ^\j^*ji!\j |JL>- iUaJI <U-jj 4 LluP tj^>- IfJ bj^J ^Js^^ P ^ ^UHl/^ (V* 
4-^*1 (jljj . 4>«^w? 4-Jp t\ijJ&\ i+*\j$ J V^l i-*.JL^U 4~-[p jp frLxiJVl j^Lc Y 
IJ-fc twsjj . ^ -Uft jU- J Vl L^ j>ycJl j^J? X fUsr-Vl a5^ ^yly Jl j^ frLj*iU 4— wLi>l 

* # * t 

l£jU>-NI iju^jllj ^ U*-Nl Jy ibLdl aJU^I O^Ua3l : *Ai* If* 4 yfcl^JaJI ^ ^OP J UajJ 
^a^ ipL^> ^Lj-oiil ^ly 4pUi> bjai^l U i*-JU* LjjJ j>J 1 jii . U *— or a5^J- l5-^I 

. aUuIl* o'Ls^i tljii^- Ju Ja^Jl -^ luxi l^i ^ l^Jo'li 

( Ja^yil ft UiJI) ^jlBNI ^jlAI : i^-JLJ.1 j> ^T ifttf iJU Jl fJ JI ^ jAj 
^oJii oULp-[ ^jp L^jLj **Up j ^1t 1 Jl 4jOJ*\I 5-w-juAI ^*- |y»yo 1 Oi^^^ u^b 

<ol a^j . ^Ij^JI ji^J* J UjaP lyl C-iyj f Ip ^JZ+ JA ^jAJ U lI^JU-I ii— *WLI. 4-^JL* 

^ !Ai> Lij ^ak aA j» MU\ ^UxpVI jl Sf I 4 JiUl Sfj ^-jjpliJ 5L>- Jw»U; ^ cJyJ N 
Jlf a;I j^ ^1 Jpj . oLJUll ai^jJL* ^^w-l l!--^ f . J 530 j»Ip J 4JUa*l* ly^^T ^ f lil 
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. *^p oj^ U ^^ai <Ju^ (yJjj t~* Jl f . J 500 f U ^ j\j^\ Jp 1^1 ai^I Sjuxi 

j*\^> *^fr jl**^ J^£ Ajl Oj-Ui*j l^lxi 4 fr^i JS" 4JW|^pliL£Jl jlp ^jlaJI 0^ 

JUP il-UNi y^J O^j 01 ja aJjC 1 IJLfc jl Jp < 3JLjUJ\ 4JCJLP i^AP ApJbJl *^A~ii 

^ t v-L&l <Jp\ i$>\±\ g* oU y* f cJLi^l Jp ^^ ^ oU j^y^Lill 

oUJ* jv aL*U!1 oVUM fUiil <^jj: jLo aJL^I ol^Vt ^L; 01 <Jii^\ Jl to* 

Aj I^Li J^T p-pb" ^rj l^iy ^1 JL>- Jl jl&Vl d-U 0j~-^pli-ill p-*P J^j 
jl^» j^ 0^5 . Ai!b£ oU*t» C-»b <LL^> Ol«!^ *-* L*^/ ,Jl A^Ual! tw^TjXJl Ofc^>- 

ajIju ^ JjU- ^ JL3I <l~J} JS ^Ujj « ol^l |^pbj 9 Cj ^ ^1 Ajj^JaJl d -^t: y ^ Cr 4 
. ^L**jU (JLJi c? ( C-»tiL5^l ) oU^I ejLbki: ^Tl^JI UlL^ o&>- Ji* 01 a^M; 

juJ ^1 0>; JP (Jy^ll 3 \ j^\ ^1&\ 4yB JP fjjl f^J ^-J^lii S,p ^J 

<J1 AJay^Jl ifiUJl dJU ^jo j^JI ^ Jtfj < t^awUJI V^-> ^^ ^L£H ^Jil* yj J^ £* 
4eJLli|5Ui a*,jluU Jpj ^U&l ^ ^jlp J\ Jp (^jsJLI ^Uli dJdl ^ J ^-j^^ ^ 

4j^laj 01 Jj i Lw-JLa ^yt 4juja)l Jyl^i JjjU L-L-l C^>^^>\ lJUh If^^nJ ^ ^j . Lajl 
iiSj i«UJI A^^JI jjlii^l Aj^ tj frjUl iiai J*i!U ^Jk <U^P jtS^/l ^^^ cj t/O^^s* 
OlSCjJ* <*--UA OLlf 1^1 j^ ^-tJ Jp Ajujjall uyjy JL>»y Jl 4>^*J^ Cftljl^l A^ ^ 

.(Oi&i— oujji) 

Xyt —jv ^jjl (t Elements t^^U' » *jI£* J^jj UJ9 jj^.*.* Ail . ^^-JL-iit iibh ^r 

<j [jiS* Oli^Ji iiyc* aJ a^> J^ c Ol^jfljj ( OL^Jb ) C^ U Lv*j fcJu^Uu l$JS" U^aj- ^JLP 

i^i jp j^J\ old y^i. cife ^uiyi y&ii a^xAi ol ^^ !WU djyt oisC* t ou^iji 

^— J^Ji tiJLjl^-ll 0J Jj 4 A*~iall Jyjy 4^*> ^ P-Lmi; (gSi\ j^wsdJl ^-JUAI J^Lii 
OLi (Jajwaj ij . Aj^iaJl U^ ij AjJLU^I 4-v-JjlAI laf ^ Jjj*-^ ii^tf" ^j-^r V^^^Sj 
c/^ dLjJby JX Jli*l j^ ^JLp x^-Ui Oyaii tc->^ j^ ^ ^-^ ^1 AjJLli^fl <^jjt>\ 
I3J aJI Jp ^^7 ^Jl i*^lil ^j-JLliJ aJLJ ^JWaJlf 4 Oljf; r jyrj ^-^liytiiy ^N^Jj 

* ^ * * " * f 

j^ iAP l^ Ja^Lt Ji 4i>aJ-| ^Ojil Mil A^JUAl Jl A-^jJl dJUb ^ ^^| Jjj . ^iaxll 
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3j*}\ viJJi y* *Jl*^JI fr^l^ AJj-bU ftLj-iJl Ju *~-UJl JyJI j* Jjv jj>- j£* Ujj 
il t 5jL-*Aa!1 ^ apLI) ^Jaj^Ci 4U fli <^jdl jjjlijJ! <£,JUI u* ill} 3JU-1 JuJJUl b^JaJ jw 
a5j>c\] aLU j£ oL^- ^ e^Jb" IfrlT S^ULI 01 UiU* Ijl^ ajLU- A~>y IJjb (j^yil 
oLJ-l dJUb -L>oj t ( o^lib ji aL&L jl *>^ j^>J-L ) Sjujlp jJljk* Ojlia ( ol,i ) 

<jl ^*-Li (1 UwlijJi (J^JjJJi jl JLj . jj£]l J Ubjy ^Ji 3^11 *^fr jj£j ^yaiw £• Ua*» 
* * * *■ 

^jA ljjb\]e> {g\j L^j i^lil (j^^- ^y a-^1>- ^1 ji-^* /Jp -*pI~*j *~p\{j h-*p jl *-Jwy 

. oJb'UJl iCJLP A^ap Ajj Jlil pfyjai cit viDAi t ykljiaJl 

Jp L^L j O^UipI Ai;.bM ajj III tljjjaJl jli t jytt ip- ^j . ^ ^y iJjb 
Aiyc- jU** Jjtfjj ^i ttU^Jl Ly^Jtii ol,JUI ^ UJ y^Ldl ^Jg^ll o^UJ! 

^Jas-i viiU) * V-L-l AJljJ tjiUj oL^I <^y £* ^r^H «y #LiJ ^WJI iO* 
^ !A^ uSa*^ 0\ £*j . jJUaj" V AiJU AJbjjLl) A^JUl yfc^iaJl Aj^ J l^li jl JjJLjJjl 

. ^j^ oi;Jb Li ^kJjLj^ yi^i yki^ji y^ ^ ^i ^ a^aii, *b^£Ji ^p 

^1 ( f . J 212-287 ) ^-JL^jl Aij JLol . ^ibJI cUbu* ^ fjJl lu U UUaJi pjytflj >aidU 

L$ aA Jij t J^l Ak-J^ ^>- 0^>* iiUJ U^ \JuX^ OlSj t Aia^- J ^fk^ ^T^ 

* * f' 

Oji ^^Jj t ^yi ^c^-WI c-^LNl 4^iJ iJaiJa* <j/^b ^^Jl uy t/^VS' J*j -^ 

d^l jl (3**^ U (JUJI j j>*^j jl JjL>-j t i*JUJI t^LA! fj* v^»L-l 3ju-li aI^p ^a ff.v«iM*j jl* 

^ IfrJU Ol^iaJ 5jj-^ ^Jp A^^JUJI iiytll ys^U-J jl j>jC Ail (jw ji JjUJ t A*-JUAI j \j*XSi\ 
jP jl ^-Xy^jl OL^JU jP Jiill j^r (Jyu V Lu^Jj i l^b JL^. i>w>yi IUaaII ^ <P^ 

0*00* ** * # 

t AjcJaiJ USl>- IJLJLj ^r^j U.)iP lyf jlT rf^s*-} 01 ^* JL^/I fr( jJl jl jjP 

ol^>J^ ^Iju-NI jl^- j& ajjS j& ^ dj . 4~>yi 4iUJJ^ <;liLi^l aJI jjjtj U IJubj 
^^ l^ jt^i ^\ ij^ill c-j;UwJI ^ fjjl viJJi (^/r*i ol aJp j!S" t ijjbl; *-^^ V (£j*A 

Jp J^P Ail |f t 4^L L ^-J,l C ykJl I IJU* AiU^I ^b A, jf&S L. jtfl j^Jj.f UaJI frUIxJt 
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x iuJ psx~*j c-a-S" ^ 0L> a-^IjJI <^lp Jp ^-^^1 i!f*HJ • ^s*- 5 ^J^" ^L^l *l/t^ V: 

* * * * * 

^tt Ob dWi J** -^j . \yj ^r^ji *** ij\j ( \*Ja* Jl SyljJl ia-£ A~-J <^l ) L^-JUA ( gj,,) 

oil} aJUaII IJUh £%>! :>JlP i|) |T Ipipjl l^J fy*jA J&ZJ* *\ji* Ja^ Jl SyljJl Ja-£ 

. T iO*iJ U AjI^ N aJLmJL* Jp J-***** OjJljJl Ja^J fli/ill IJl* ia^ Jv CS}L*J 5^+ ?■»»■* 

* 

iL* OlT » a^IiS" <J JjNl oi;LJI j^ £-^ U II*j 4 Ajl^^il ^p Jsk£ UJLU J l^U s^T 

illi v—^** crs' lW^ ^^ ^3 ' Uoa*J AjI^ N J^JI oL>- Jl ^Jaj OjL>- ^Jb ^iJUU 
U^w* JdI *l^- 0l>> JT J Uajl Jb^-jj ^JJI illi Jj-aJHm? yL- <Jj Aja**^- J >p^l 

i 4jl *** 4 4ii« J-*^l oL>- ^Ap 01 0^1*5y 4 1< 3 .^«> ■ * a;<u 4 aJIj <L>-LJ -^ 4 j^x**** ^p jl 

iJU- ^JL^I c.. M >- Jlij . « uUl ->JlP e£-kcJ t<^! j-Mj 7^ J* j* -5^*J *— I t/l A-^» 

oj*A)l J^U^I JJL * iOp ^^ f 4 JiU^SjU JjL * ^A ^aJ ^ i*pl\ J^JI ol^ 
JT) pjj^Lu- 10000 c-^lL U Jl J-^»j ^^ ^>JI LL* Jp r^*-^ Ar^l ^Jai «-MaJ 
^JLr* V 1 ^ ^^ ^^ gr 11 cW ! °^ iJ ^ Jl J-*y" *-^J 4 ""(flail 607 J^U, ^li^ 
^ UL»1 4jLu^; ^a j^jj A^L^t i^wJl ^IopNI dJL* A^\jtA ja -jkNl ^xJj 4 aIT o^Sol ^ Jl 

Jj«j U^y lju>-l Aja-w-i^ c.-».L*-t^l Ujup tj* «,.,.,. jIj a-»%*1>-1 J ^^ ^a*^! Jy Jij 
J-jj^ . j . -ft c^lsS' ^ }jj oij . sJLiJl a-pUjJI ^-a^jl ol;l^l oJUl cJlkl <j"li jUa^- 
t L>- ^-a^jl ^ 0L y.1 ^y-j-JU JUjJI Jb'UJI 0I (1) « usr^yi jir))H.O.TurnbuII 

aJJLC IljL- AjIs^UJI A^Lf-J ^..j.^^ 4 ^>J ^U J^ l^ L-^yu A-Pjl \±£\jA J* Jurfs )) ajN 

lulp I^^aj AifliS j^ jjixil J^l (j {£>£i\ Oil* ^ji jjLL-Nl 5^ Jp Jy^j 4 a;L^j 
1 AJli 4 a5;1>- oii CJlT A^X» jp Aplii J ^-JLi^l i^j*- 01 j^ j^ppi J^ ,fl ' «Jb-l^ a**j 
. a— juAI ai^>o: Oj^i lil v*^l ^U <ry*y j*j <• *Li^\£~JS oLi^aJ ^\ l^J ^ j^j 
aJUj^JI Jyill cuiiJJj 4 a^jII cJaJL*> UjUp ^^ SJLiJI j^ jjjNl AP^y: ^Jl^l a3j OtS} 


. ilLjl -iJ^ 0»jiUJl jqJcj j^\ ja till v^— i Vj o - -^' °J>^ t5— *J * 

. 7/.«?t.« 30,48 g^L-j ^jLiJI **a 


T^ 
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:>jisU JL^I 4JL4* J^JI Jp fyMjA ^eV) Jaja£ J*ti J Uyo*w. Jb 4-JaiM obljJl ^P 
4-)*>L- j^ lyiT » A.N.Whitehead i^ly* . j . I <j\j ^*~£ jUj^l jl ^-y . tjjJU^II 
jl ifJjy* c^'j dI3JU 1 ©LU jjJA; !^*j^ J*lsM j* 1**^ M p-**^ !^* p-r* ^i (( W** 

(^JJI J»Ul J^ c_>5 jJi Jp \yjkj I OUjJI 9 01 4jIj Jj t Ijjb U0>. j& ^-^-^ 0^> 
U ft jL^-Ij jl « A*~JaJI L?y J*- prj*~" ^^j cr* (n^ ■** 30j J^- ^ O^j Jl (HfUtfji 

^-.Ui^l j~* <^iJJj 0^*il JL.%- ^J,l (f . j 322-384) jk-J jt> \j^-\ J^o^d 
C-u..»j Chaleidiee k> JL^lat j Stagira I^pIi*- J ji*-^ jOj jLa! . pip *i* ^ *^yL U 
^L^/lj frL[j-iJi l^ 5-UOp C-Nlsf C.Lc^ ptp ^1 j^ v!/* °JU O^w^/l j&> J* AiA-ii 
<j1ju ^ Tts^i Jp *-fr*"tt Vj-^ <j V*"**^ U-mU c^i\j Jfcfj . (j-^J^ JL^j SlJ~t JLpj ^i^M 
tlV^ttl 4jC^1TIj JsA\ -UiJ Jby ^ia-yl <J>»^ "•&) • (^W eJuwa^j ©lJ~l *i*> ^^11 jk-^J 

^3ywl ^JJi ©ili*J Jp ^Jb j*j aJUI ^y^l OJ^uJI l^ ^A'li tp. J 367 pip J 

* ■" * 

4jT Jp IjA <up <L>J^ Jjj t % ijilsnz* 4jT J^Pji (^JJi JU-SJI ja p-aUJI JlJLJI IJU WaP 

* p . J 347 pip ©SLu-l c^« JUy . (2) « j^>dtl fr £UI » : JLL |f jl_^if^i Nous Jip 

J[ ^u Jl JJ 5;j^r^ V^W^ dUUil ^ ^JLp jw J^o ybj ^l^ SUp jJ*-^ cs^*^ 

juj ^^-1 £ <. jS^i\ j-uSwNl ~-L U^j lJ>^p (^lil ^1 jjyi U?l>- ULv j^>J iJj-^ 

Jl I^Lp cJjIj t JL*^Ui. ja JUJuil ^Jl c-j-i^^ ^<Ji Lyceum ijiJ^ 1 a-^jl* LJI Ji aJ^p 

V-UJI UJLjij CsLjelJi cJ^i (jJl J^^UI i-jC^lS^/ \i%>- Vu-Wl j^LJlj 5LJ-\ pip 

*ljil ^fr Ji ^*^ LP (JUJI 4-1,^ ^-U ^ AJi^Vi! oi Jiisiy >l^1 JIT oij . (3) v!A>.Shj 

JUIj i^ULI 4JNUU IfJ Lc ) ol>>*lj Jafl/JJ 4-^L.j ^i ^>" J^u- i WiN ij^JI 

l^i Lc L^JLS" 4-«-JaJI V^' ^LUlll j^jy ^^.^lil Jf**Jl JC^» <J^hJU \*r\jj> +b*jj t ( aJJ^I^ 

oiL^» Jp pJlp jOjiSL-Nl OU t Pliny _JL Jy Jju> lilj » <4) « ^JaJl^ dlLi^ uULjl 

L^W*" ^ 4j ^--PjJ U J>o ^k-^l ^Jji <^^ liJU-wJI (^Lstfj 4-Jluwj O !A*I ^/-Lr^J 

oL^Ij^I Ujbr ^-jJJ cjK* ^->- 0^k!>Ui i-otfi ^ J IT Oi 3 " M^ ^fa ^j jy^ 1 
W^ tiLr^l t^^LA* U!' t ( ^JLlil «J^Ui jl/ Jp <Ju,UJi dJUj c-ajjUJIj oU^yill ) (JU1L 


XT 
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01 Jl 4^L>1 *v*xdJ Sbi oL^bJ I ^JL>u*w 01 <j «^l< Ott jy>-l ip- ^ . ( ^ jlUJ- 

(j oL^liPl- JU^J Jl>- ^j JU~>- <o Obeuw Upb Ijji 0jW»i (jfjJ J-^aiii JjbLl Jj JU-w 

. (6) ^>* 5/b ^ <Ul^J 4^y JA jJJl ji/ 

lyi *iy ^AJij 4*->j (^AJI <J»,Wi"Jl fUaJ Jp ftLiJi ja J>ww U JU jk-yl 01 £*} 

Of Aii $ J^\ leap cJf tl»>i3i cj 4i**L~* 01 Vl c (S-srjJjJI ) 5LU (JLp jjjaj ^ U-^p 
^jJL. JIT v l^JI JJU 01 jjp . Jl&ij <5>l J! OUjJI^ y^l ^ ^jjtf ^l» i U-L-Vl 

i -uxJj tJ*jyu- i^A-*- jjiJI JJi^l ii^MiJl Jaj Ot<prj <U» ^JtP jk*yl 0V S-*J Vy^ 
Of blj . l^i^Jj f»$^ tj^-- 3 cil ^^ Of b« j*Xi 4ftL*l oi>*L~« Jl <u*ull JUaa> 
c^jjplJLiJl ilitf-Vl jL y^ Jp ^a^j 4-£jUli Aiydl JU J J|JLaJl (j^i fJUL ^ *b>iJI -ol^" 
CJf (IUJI c? j»"»»U JrM* ^J^ ^ *jj*M J!^" J 4nUb Oli t 0^!i j5T^. ^^jJl Ob 
olia-*M Jy^ JjUsMj jV^ <-**£* A*^-b ^hJI frU ^J ^^JtJUn .!>Ui L^JL. 
fj*P j£i Jp 5JLpL,Adl 4yl^5i /j-^S^ u^ c? ' *l-*/s- jj**** til >*^ ^iV ^ ^*^LiJi 
01 j\ ^yj 4j\aaL^a jy^s j* lyr-lp Of ^k-jl 01 j& . (7) « jl>«J^ jV*^* U^--: ^fli 3 ^ 

. ^bj*Aii ibJl ^P 5JUl« 4i^» AjI^I ^ i- j*oj ^i 4j*«IaJl ^ i-i>«JI A*Jl J^St* jgfe 
^LiVl grJr ^SJJ-I ii^LJi jwjb" l^iJUh 4iyU ^ i^jaJ ^jiaj ^^jl JjU JUJj 

4^ I ^. ^iL. ^U Jp ^ bl VI a^> Jp Uttl* Jfc 0i ^ V j^Ll Ob mLupV 
jp Ij^i Jxiji ^t—4-l *Ia 0U (i— jLI ^» -u-li Jp .ii/M JaiU (1 1iJ .Ui . c ji^-b JpU 

iJuwaJl IJUb b^l Oij . « 4-Jl^ » 4 C iJU* » 4 < <3yJ> )» c I ijiU » : fr lc*Vb \^jL^» 4^L-I XJjl 
iybU Ua>-*>U Of jk-« >j\ 0l UI . d-jJ^-l S~~JI ^jU ^ ^-^^ ji^iJ obol ^JL. jl^JW 
«JUfc 4Jl^L^* cJLt Jii 4 4jjJ-I ^Ua; iaia>- jaj <&-JfjJ^ 4JliUlxTl ^ g-^ ^ iJl^i 

. ft>Vb S^Ojf iJ-U? OVl ^S>- 

^Ja; l^l J j^Sm l^ U f*\ 3 c 0U ^X ^J L^p^^j: AJb^JI ^bj-iJl 0^-^* ^j 
^W»by (y>x. o^» <^jbi (j-L-l Jp f* jl ii| ^jbf jiP O^j ^/yill jJjJi |JUJI Ol .JuT 
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* * * 

* * * * 

ilji JJlc U j^JI i^jj . |^!>Ul; ^ 5/Lpj ftLTil J^lT ^1 Vl 4 *^Ij>aJ ^~* ^^ oJLpU 

gji Jf ^-ii * USCiJI ^ j£ <j 4*;Ip yjtfl oU.^il frljj-ii i L.JU5; *Lj^iJf J^ jtSl ^j 

3L>yi oN^Uil ^ ^ Jai£ JulL IflS" JjSi ^JU ^1; ^JU *J\jjJl\ £SM\ j+tA cj >k 

* g. 

* * * * 

Hip Oj^jJu OuJki\ usAjb*'* ^ u ^^ ^ r^ 1 dJuh ^ y*^ *^^ ;L>w? ^**^ 



(f . J 322-384)^-,! 


Yt 
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^lill J**iJI 


^-JUhjJI dLLUl 


. « *l_«j»Ji <«. i tilt ^ ijl* L> ^-ibn La--» 

». • i, 

^I iLUJI ON t pli^dJl jp Ui^ai J ^11^1 diUJI JUi! tf jliiP^O orUi L~J 

jJLL'jI c ijjyll *Ij>a)J} f^*" j^" uii J* (V^jVO^) «^Lj^!j *JUJi iiUall pljjJ jy 
$ jj JU iiydl If} jy. M* ^y t^ j$£ ijp * JfljM-JI db^j olyM V* ^ ol**>U1 
(*^ d^~ l/ - 4^ O^JU^J^ 0^ ^1 ' ^^ tiiliJlj ^^ u ia*> j* ^ fr^^ill <** 01 Jj 

£*£ SijU-JI r l^Sf! Ol iiiUil S^OJU j Ujwijj JJJt pLf- J s^l^b r^ 1 ot ^ 
jlp 4 (j^U- J^j jJj 1 £*-jVl J*- olJb ( aJU)J Cv!^ fja^ ^ jy" ) M/ - Ji* ci^l 

C->*J1 <£^*Jt L^i)^ S**^ t^-W^j ' * L*-Juil » O^xJI i*j 4jl l^L>o i^»^ U ^^aJ 
pLJrJl SJtfli \}j4&i 01 ,j^ uhi^jJ* ui-£Aa!I ^ b-AP ajjC i ( 4.1«jJI <CLLjia; JjIa* J ) 
dj&\ J J^JI OL*- iJLPj ^Ji/I ^iai Ji* ^L^Sll ^^ u->l~o- Jp 1^*0*1 JLii c V>yi 

Oj^J oLs^y I f IJb*JU*l o^i 01 A* . 4JUuL> Vk)s* J*\^> <if ^^ J**^^ ifi*"J* p-^JLH 

Ji 1^**^ 01 JU^j ^pDaiw-l Li 4 ijsJIjjJI J^- i/Jit- f \c*i ^>* o^" (1 fjA»W iiT^i^ iiJ 
(j (%-ftJijAj <?{ijj u?)j* ]^y^ W*^ *u-aJI (^^-iM J-^JI JIapL JUjuNI j^ jl*jI* 

c 


. Sir Henry James Summer Maine 
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4 i*u Xb J* * J&i J*-' J* 131 J 'L^ 1 > L " ^ Jl < JJ^ f & 1 ij < *iA3^ *r*j t ^J** 51 

JjU% ^OJI J[ ^1 OU~> l«-^Pj £^J1 *U-Jl JL>*> * l^J S^lll i£y£ JJU£ j^ 

J^ <J*J di-ti i. fjU; Dl ^5oc V UJLiJI Jl i^^jj ^ u&M ui? 1 ^ ^~pW-j c s-^!^ 

. <JlyJi\ <~*\jJi\ caw../* i^l 2U,aJl oyojl U 

•/ J^ > V* !u^ rr» ^1 i>j£to fy 4 c^ 1 !^j *M> crj>^ ai fj 

t* i/"Ja" <//*U^ ftU-Ji 0i;j^ l^^li IA^Aj . apL- 24 JT IjA lj*u& ij\* Ja^ <Jp £j>cj 
Jp- jjJb" ^jifl ji IjuI ^L j ^ ^ $ v>Jl r^b u^-^ 1 ^ Ji ^^ W^f 

^jCr* J^ t/^ J^ j*/* C? *1>j& (1)1 A; V Ail 0j~*-ix> C)j~mjj&\ZJ}\ 0£j . ^/^I Ujyi 
JU^- 4 Ol-ULill *uj?r jw^ij ^Jp j^U j*P <^UJI riy?! IJUfc JIT llj 4 j+~^\j u ~+£i\ j^i 

. JljJ ^-Ul J\ Jl -Ux~J V iSj>-\ LI/ ^^s-iy J^ Ji OjpMjjfkJlS 

* * * < * 

tf yjj bJLp 0U 4 Up- jjJU" frL~Jlj <^L- ^Vl OIj Jb'LJI <f\J\ ja p*J\ Jpj 

^j^jja-yl* . OjXJl cj c/!^^ ^y? ^^^ AjjiaJl *JU>* <>wau i^yi^i* I^Nj i il/Vl 

. Oj^Jl 4 a**^ *i&. iij" kj» f Ji ^ Jjt t ^* If 4 OlT ( f . J 230-310) ^j^LJi 
jJI i OjJjiJl » i-^jJ-* iJj^ ( <^lijJI J-->-j^l cj ) Jlp^ Ojjj^- ^ I!* ijr^^ry* -^J ^J 
. g t\ijJ&\ J^y A j A i i» c--il t/JUl Strato yl^u-l ju Jp l^ ^-jji 4 J-^fl ^ ^k^-ji l$.»«..*l 

. w^l pi DIT j^T ^U^i! ^ ^ 4Jp jlk! ^iUI 

^ ^^•Jjl 4jj^1 u^-JbLl Lj^^J ftJ JiJ ^ ^^/i J^oaJI ^^L* jj^jk-yl OiT 

. U*iU»lj j^x!lj ^^.^.jJI (*jt^^ ^ v*^ <£f 4Jli3p j> U j-j ij 4 L^wJI i^iiAl 
^^Ji!^ i j~**£}\ (£J*v ^LuJ 4jJb^ i)jl>*J? fl* ^ Jjl (jtyt-j^J &\ (-^b^JI I i^ ^* f«-s^j 
^5 ^^♦JiJl h^ ^ji Ji ijl^i J 43& ^\ ^ 0X4? oUa^M* jl ^JLi Vj . ^Vl jp 

Jp <iP du>dl ^kuJ c^ JJI Jsy^f c^jJ ji-S" jyL" r^ ijj?l liA OB" Oij . A^w^^JiJl 4-^Jadl 
4 JjiJl (^yi) A^JI c5 djs* £%>■ y*J»JI 01 ^yt-Ja^J J& Jd • vIj-XJ-I (j-j^jia^-jl <Ul 
J^^ ^ry* Ji t/»?" J^r* c>* J-^!P^ (C^^l 0J» t '*Ua-« jJlI ^^i c-A-^ O^i J^ if\ 
iiili J 4 4JLJJ uUlT y* . ^^JiJI fij> Jl ^*ji)l jSy» j^ J-^jpi ^sxAi-il ^-* ^Ui* O^v 
t>* J*^y -^^ ^ijb ^-^^ c/^^ c^ j^^ -^ Wy^ c/j^ ^ A llj ^x!l jy 4 oyLl 


T"l 
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Sijljll *Ju* Jl .if j^ J ^ 45° ^iJi Jl ^Sfi j, J^yi JdU £* ur *JtJl Jl ^Sll 
olyr j$\ J^i\ jp U^u jLJlj t ^-JJl ^p ^^JtJl JU* Jl ^ If 4 ^ 90° ^ ^^L' 
Jp Jju \Jt i J^j. ^ u/lT JI.-U, ^^ ^ ^iJI j&j . j*ji\ tf j*A\ s*i ja ijtf 
IJUb ja ^y-)***) J.fc-1 l-i£*j t ^jNl ^j ^1 ja J& jg\ aIJLU ^ i Lr *J*}\ Jl 

oi N ^^Jtr a^ jg\ r ^- jp- ^jNtr yc^f ^^ jja. oi ^ jtsi jji* ^ u ji 

V*!** jJLLc ^ jl jj-^Ja-yl 01 Vitruvius ^Jjjj <£,LJil e/" 1 ^ ^ "^J 

* * 
jlSj . «JUp Jft~** J*- cj <u*!^« f l-i>u*-l Jp ^Jii* Uajl jJLLc J6" Jj l^>j a*;1>- v^>Ij> 

j^ uiJliO <!jj> j*j Skaphe ^ji^x^Ji ? j&-\ c£-i!l y> u'y-j^v^ ^ *&*> a'J^ls* 

i 4^^.mJI i*jiadl J i-^Jl f i/s-Ni ^L>jt <u*Jj J**^ u^j^J^ J^ !>^* W^k> J* 55 " 
^jw~JI ^^Jl* Ja>)i\ **+**>■ ji^j j* "fcllli 4^» )) <j^ «Aju JIS" j^*- <Gl J^s^l ^ ^ ^1 

^UJI fcUaS ^^j jup ft^/l-l ^y-J^j j&> ^ i£-M\ dl~j*zJi\ j* +*J\ Jpj 

jb Jibs- t JliU Jstr* Jp t cj-^J^ * ^~*b 1*** J^ (* cT^-^* ^J^ ^V ^J» 4 O^^b 
^ jJU SI v^yi 4^UI j^ J^" *** ^^ iSf^J^J ^r 5 * ^-^* ^-^iJI ^S/» r^y 
l$iij jjJJ ^Jl 5^x)l i***J l£jL~j 4 Uj^p Jiiu OlT )f t J^xil J[ ^r^* V*^' ^> 4*-ly5l 
Iajj ^ (I ^-O^jl ilidi Jl Jp . (2) (( oliil jyjjl S^T Jl ^y-Jfj z}J*\ v-^ c/^ 1 
ilja^- ^ oJbjj OlT U JT J I Jjp- ^ <**>Ij; ^^" J^ ^rVSl *^^ u^J^J $ U^J^ ^ 

ji- ^JUI ^JIWI ty* j ^ Uj . iL'Uf J^JI oUu> Jl ^-Jl ^Nl >^ ^ Jl y> jki 

il 4-^Vl AJJL> 1^1 ^Jp J^ Lf J^sJI jP vLr^ ^^•^i lf^ ' Ujl^^JUvl} ^y-JU^J 4Jj&j 
j* ) l£#JI t/!>=^' u>*!^* • kiJJ-ftiJ V=jLiP 0^^-jj I^JlT ijfcj^ jtf*Vl u^l^Ji jw^yi Jl 
a.!* J[ r 4 ^-*u* <-a*5^" Jl jl^u*J cJd iiJjJI j^sLL-o-j ^^JLUjj (./'^jW^ ( Pera Uj 

* * * « 

oli jj^fl oJub OJb ililiJ t l^u fJtfNl ur ^»JUll ^/» ^ ^bj JLapI cJlS" 4 eceentrics 

. jwUjJI Jw>IjjJIj ijii^^^ ft*^ J^b C-jJL^I^ t^il ^j^* 4^*^? 
i Jy j* i-^L U ^y-J^UMjS j~* <j\ 4 ^ . J £^1 JjUl ^ J^Ip ^ JJI ^-aJUl^ Ul 

ja ^l^-l UjS^. Jj>- Sj^ji ttija* Jj i*Ji^ AA^JflU ^ I jSJj iJy>Ui - ^Nl Jl £yil JUtt 

lilyil 4 jjJJ Je>j\ o^i 4^1 4 S^aII oJu cJl^i t I jj^ ^ ^Jiy d\jy Jl* c^jJl J[ c-yJI 


TV 
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jjjj cL-JI J}& $yi L^i t U^» ^-Julil^jb ^-^ ^JLUl jJa-^ij t>jl£ttl ^lUJ ^p la^ 
tfj\**i>\ JL^-i o[ JUL il i UaJ L-^pliJ ^JLiil^jb 0&" IXjj . (( 4-^tt ^1 Jj>- 
Venus Syfcjil jL Jli 4ji JlgJl dDi j^ j^l <aJ% oIjL5" j <up ^Ti (f t ij^yAiJJI 

* * * * •" 

^^jO. UjP dAJi JU* ^JoL^I CJl& 4 ij^UaJI >ty ^^-JUll 0&> I^sa Jl 

( Perge ^ ^ ) < ^ 2 JI ^j^tt $ Uli taU*. ^>JI dlUJI ^ ^ JJi *b*i <Jj 

ej o"U- p ,li«« ^^ai ^JUlj t JJijifl Cfy»&Li)\ jLi' Jb-1 OK" ^JUi (f . J 200-262) 

JLjJUj ^-j^-ljaj l$l>ol ^1 Ajji^iJl i[ybltJl i^-S^i^J) olS^ L-»JLa j^t c 4jjJ-^L-Vi 

* * • 

. <^*U 4jkj/ft ><* a >^.tJl Jp- v^-Ti^il Ol;IX» 01 t5'j <^^* J^ ^Ujj ^ __ flp 1300 

^Jlj oL>yi tj AA*-yi 4;Lli>J I^Jai «^Ij; (Japtj A.:tf./i> lijyc* t/^Jji^ ^-^^ -tfj 

*-*/« ^^^1 ok" « Oi^W j^ * tM?y • j • -*■ v^ <^ *^ ^ w? * ^*t^ a*^« 

. «AiU) j \J3 $*i J^p 
Ajbf ^ Lj^i; ( gi) X j^JUll c^LJ- iw^- AjLJo £z>\ Ji ^j-^ii 0L Uajl Aiswj 
Ail Jp j^jaj l)I j^Jf J^P c J-5jiy Ji=«i If c ^ ii^ 6 Jjhj ^ « 4jj->jiJl frU-sJl ilApVl » 

« 

(. j*a*i\ ^JL3S J «-^i^ iiUa; Jp a^VI oliUic5^i jLioJij <£>^H f^" ^ -^J 

■*• * « * 

^i**) d\ If t /^f- -^ ajS^l ^ ji ui^-jy-^^ ^^ ^jy^ 'y* u^* ^Jv^" ^^3 * ^^* 


YA 


facebook. com/ketabme 


01 ^Uall os^l tf -JJ U* lw.1} JIT oi, . • J-. 40000 ^ ^ U ^j/l .k* jli 

* * g. * # 

NU* J^pwj 1-JLp jWI Jl v-Jl jytJI *L>jl jjAi" <JuT yifl^l ^fi lyf J$\ 

* * * 

. u^f jL^^ 1*JLp *w—*jj <Jf-^ ^*^j 

(yk 0* <J>* ( f . J 194-276 ) J^jl^L-VI uc*-yUl fiW t***^ J^ J^ A *-^*j 

. ,<4ajJI 4jjJJLxJ*I fcjL5^> Jp Uli iJlJLu*- 08} t UJ-> Ll*5~ iJ 9 ^ ^£- J<&* Uic*^ 

c^ 1 ti^ c^y J^ 9 <Jk~ ^ c ^-^ h^js4-i ^jW* ^ us^yui *^» «-ii^ Nj 

Jp « aj^-j jj\ J^Js» » «Jyjj.(A5j-jaJI J^i? jUn>-L <up JU>U ^1) SJb-lj i^-p JjliJ ^jbfl 

^Ml Ja^ Jp jl) ^^JaP 3yb J^U Jp^^w \^S jl w^ ^Jl ftULI 4jL ^Mi *Ja^ 
L^ (^jLo ( IfrUlSy ^^JaP 3yb Jjk jl ) ^Vl Ja^ Oli I J&Aj 4 !)L. 69 LyaJ oULI oJUfc 

.^L* 24840 yi^f 360° x69 

J^W ^t JLP 0|^*l ^ ^^jJl Jl i*>-N Jj <^-lSl Jjt ^pi 1 us^yl^J 01 ji* 

V-l cA ^ (U^p ji yi Jp JJ* g?l ^ V l/il ) 3^L* ^/yi Jy 0^J t ^Jl ^ fJi 

^r**-^ 01 Jp J^o JJ* w; c-i^Ii iJUb ^ ^JL^L-Ml ^ ^^j (^Jy^ U*p <^l) iJjjli 

^ ^*^p 3yb J^t Jp UUkl j^Jj c 7.1L jlJLit C^-JI ( <lJ- ) jl v!^ ^^* ^^ 
5;jjJI ^ — W»J cW~ ^-^ 7-LL yjljj c J-* 500 Lj* c^L-J ^o^LNlj 01^-1 

jtfl iiJb jl ) Jj* 25000 ja ^yu J^i\ Jayt jjk 01 ui^/Ul ^J '"^J c 360 ° iL *^ 51 

. lOjXi- IJ 5iaJ-l <*Ji]l ^ oy IJ ^j t ( J-4 24500 

Ji* cjfl^l o^M OiAi! 1 (Ji*f OK" (f - J 120-7190) ^ytjl^ iil c? *!ii ^j 
»>* Almagest ^Jx~Jr\ -ol^ 08" ^iJI ^-^-Uaj J*jJ i^J^b ^ J ^^* ^*-*^* OJhp 
ij s^£ Jb-lj c^l^ c^j- S-bJlJI ^y^C* v^ t^ ^ Jtd (lj t iJll flp 1500 3ai OjiUiil 
11 UJy . {j*JS ^jV JJ ^L>VU ^JIoipNI ij*\l £l\ AiLijTl aJ ijji y*) { . J 140 ^ lp 
IOj (j-y^L^ 0j* 4 lfrL5"t a - ^^* JUpI aJ «Jwaj (^ JLil ^^Ja-^i V^ ^ t/^*^^ d ^J* 

O^b-^^-^ 1 J^ ^^3 i-SdiJ* Oi-jLUI JUpI ^-j^ Jii 08^ 4 f . J 161 ^ ^ ^L^l 
. ^yJi y oJI^ipVI Sj^L. ^t 4 jafiJI 4»Li^ri Jl a^\i U IJUj 4 JJI^i 


. jb.1 1610 tfjL* jii # 
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djSUti\i i oOUipNL ij^ail! y U U>"j6 Jl Up u>LioTVl IJUb ^-ytJ 01 JJj 

^ U^ J y^T . ^ j 4yU*Jl LJill Jp (jji^yi t jcuJaP uAj^f* uv^JLitf- OS?/!-* dyJScu^i 

^ jjs/l syia% : ±S\£>\ 3 j^\ 3 ^^-iiJ VUkli OS>l, l^/j fyJi Jj^i Jwy 

U^St 5/IjJI ^j t J^JI Sy'bjf) ^j^JI Sy'b ^ aJUI 5/ijJl Ui '(AyL-JI Uil 

sVi 4 l£>^ c£r~ * J*" tM t>,"^*^ OyylAJI uyL* c£A?-l L$y~ * $ \Jty . ( ^tf" 
lJi\ Jp ^jclai ^j jr jjJ! SjJb £* ^^' ^jl—JI cl^Vl 3y b <Sli c 45-y °23 J_ ^y 

jJLspNI ^o^ y ^i t- j^Jl 5/b jij J^iJI yi ^yUiJI l^Ltf J ^ tr*-^ 1 ^J^ 
JIjl&M ^ L»y; JjLI 21 ^ ly 3 t ^w^J! JljbPill ^ LyJ jbl 21 ^ Sy „ ^Ip Jf J Sy 

JU*I,JI i-Jj* ^ j^]ai\ Am 6 ipLJl ^ t-J/uj Uli .u>yi J^ <y ^W J-». 6 apLJI .up 

* * 

tlr*J V:J^ {^>^* t5jLr^ ^^ *j>-^ ^U^/l olJL^i^l ^ t^^W* -^^^-^ ^*j 

* ^* * 

jUs*Vi iIa jo* oij . ^vuj^ji Jioip^i j| a^jl j^i y 1 <^s> f\* Jf ^y* l^->!^* 

yb JLW ^LOJI e^-^ j^wJI (Jj^ij . UIp 75 JT 3Jb-|^ ^ yi aJL LJju. I^Ji; 
cr w^H uJl=> uaitkii uy SyuJl jl) -Lx^U iuJI JU IJLSObj . fWl^ v-y <V^ 50,2619 

. K <yyJI y£ (U^JiJjl) ^jJlaipMl ^L»J SybUaJl aJUb C ^ Oij i ( L^f- 

Ajkiiuj (jUaiJl Alp <U^..-'^ t i>JiLi* Spheroid ijl^ ^* lij^ Uli iy^ c ■.... J ^Nl 
ON CijJl iLk ^ i; dlf Ml ^ L^s> JJiu M Je^fl Oljj^ jyt oli ^UU 4 fr iyjyi i»>. A^ 

JLjJI ^JxaJI ^J <j>-» SjLu jl 4 5j^ 26000 JT iL.iT Sjj^ ^yJl alf I (J ^jl\ jj* 
L^U diiiJI c?j ^^ (J^^ {**> if^ jJA */** <£& & isyt-j^ ot dLi Mj 
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<uJjki~o ^JJI -jhjJI jii PtfAA **rji aJU t A^LiJI oLk*Li JJL£ <_j AJalJl i*i"L£|j 
-j*J- I* JL>- Jl SJLii i*J li^Jt ^♦iJl l^ { Jlj l j& Soil j^ ^u-l ^ t ^ybljkll l^Ui 

**w*l fjJl U>yu <^A]I OliliLl ^U Js> J>£j\ Ail ^iliiS" JLAIiyj t ^Mi jP oOjuj ^iJl 

Olj/ 01 Ajy . ^JUg Jb Jp N[ J^J jl jJUJI iJjb J--^U; jl ^1 t olililJ v^ 

4 i^l^Jt OljIJU Jtt l/l C^ 11 «-*/* gr 11 <va*Ul ^jWlf <J^I oL>o* ^jf, <i -ot N[ 
«jjjJLi!l J\j}% j^-L Ci/- yiji j^ UJU td-bu jl j^j j* iviAJi j^ N^j c^*/*- A^Jj 

^Nl 4jjS^» A^JaJ jjjJaX ^ UJb ^Jl «^>p- 0i A*-jjd 1^ l^uT ^ol" 0iS" li>Jbj . JJJI *lc 

.1/16 

Jj JIT aJLp jl ^1 i £-UJl jlijJl ^^aJl J ^£li JUtfj; ( Jipl OlT ^-y-jL* ji £>) 

c? J 1 *^ e/>*^ 01 ^j . t^-^r^ ^^ (f • V 170-100) ^j^-Uau ^^j ^i ^i ^L> 

4&j UJL> L^L; ^^-Uaj J^3 • (3> JJ^* WJi^ JJ^y^^ 9*\As?i A^ W^> Jj^i ^* 

J^JL, 4_i J^JL> JJJI <JL>J1 <AiJ\ JUpNI /Si 9^ tf-ilt ^» <^~ ^1 jt^b { 

yjyi t^^i J» '^^ [tfeUH] ^j >*J ' ^/ ai WLiJi 5 ^ UJ, J^ 1 ^ 1 r& ^y 
4jjU*JI f lyt^l 45^ ijji; ^Jp Jl a^Ij^I JSL-jJl tfj o^$3l ^JjUil j^ mjL U Jpj 

CJ^ 4 olill (yjJlj J»jj C^>^b ^J Ir^b ^J^J ^b cT— ^^ ) * L *^ 1 W^ ^Z 11 
Jijy 4 Ujijtfl c^ r^ 5 ^^ <Juwaj J ^y* tir - ^*" *^** " ^"^ ^W^^* J ^*i^ ^^-^JJ *JLoi 
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Jp *yu L- jJ<aj kJslj}\ tfUjLw J* Jb~~*r\ *-jIiT v*I ^yu Vj . PogSOn dj~ey t Igl^ol 

* * * # 

. (w.i'j^jl OfcfJ>- js—^I jiJ*kS\ J\jl <*i^ qa J-siail 


rx 
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dJUl J^ili 


a-JLJU J-J U-J ( _LJI 


, "* fl.' T v " 1! **JU x+* J-T 3,L-4-*-» 

^ 4 5^T oL^O ^* 1600, 1500 ^_,Ip oy U^^-JUM js&isll Jp ^-^-a 

Oy U/ 15 ^ ^y. <^Jdl JL*jii J^UJl IJla jiJ : U^jo J*L~> bjli J«>~* viJUi 0* i^J 
^3 Ja^jJI ^^aJ! <j (JUil jp Sj^. i-l^b UIju vlJUJJ . d-iJbLl JUUJI yjbj ^UjJI ^LUli 
IJL* tj Dogmatie ( LJU^Ut ) Scholastics LjUj Jd! JiJl Sjlap j^ *-^LiJI jyJI ^Jaj 
jLiil j^ b r ^ll j^\ yU,-Ui . ajuI^JI jLSj aa\jv (jjj^ oliLliTl ^ ^^Jl 
Jl 0j**w I^IT Thomas Aquinas ^y^t lyj Hugo of Saint Victor jj& cJUyy* 
frUip JjU Czr J .Jo-\j <J^> J^\ c5 JiJi^ ^.xJI OLcNl jl^jJ jj> ^ ^lUIl ^ 
Jajj^; ( l^J ^ju; jCc ) v>Lj roU ^p ^->JL ^lUil ^i c JS L~- Nj t JJJ^I i^Jl 

Uwi; Jl j^jC ik-~j i->^ Oli*>U d/*J Jl t J*-*^ -^4-1 Cr* ^ Ui^W Oaj t JjUHj 

a yL. ^y y> i]i^^L ibuii ^ ii^ai Jv ^n ajL^-u . *uji <j ^yiyji os> 

. lJUb L^ ^y^- v- L* cit iUJi (%-^i! i^y ihjb Jp Jju yy t lL-jJJ-I JbJI jNi oy-JU 


CJIT Horizon v.ii Sjyw* <U ( - 1903) ^ J ^Jj Lbw» *;L>- lJb ^jJLSol oiUj ^il; Cyril Connolly # 


rr 
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( A^y^l) ajUJI jl £. t Ja^l j+J\ 3 f^i\ j** Ji* App ft Lf-l l^j Jl jLiJ dJUJU 
ol^l U.^- U.U; c~--Uj" 31 1 **JJ3 -Uj Uj ^ JJI JU1I y Jp UJ» ojlpLJ t aJ Oj^U; 
. jj^JI apU*j jiJ^l^ £~J\j i]yi\j hjci\ oUJty ijjUi^ S^l^il otJlLilj v-*>Ul 
. ^UaJl ill 1436 flp Maintz jLI* J c* ^y- jlSoi ^UJl ai* r-li C~jj ^ 5,jJ* cJtf*. 
Ja-r-jJI y^*JI l/>^ ^* ^1 ' V^ t^W* l3^" v^: 5-Vj-b*- <;U; jl^l 01 ^ *i^l Jpj 

u!> Jjt ^ c^JU! aJLJIp ja JaJd\ Jp jJJJu l^lSa c l^ UL*dl a^JJI fc jlAl jt ^1^1 

. (^a!l jL-^jl dj^li f I~l>«i**L Telescope 

ja JJJi pii If c-^Ji fJUll J ^W ja Utf Jk^l ^l a^I j£ (I ^j 
^ j^ ijy^l ja ■ jlSL^J/ yhj t y^p dJlill Oytfl J Roger Bacon dj^j^-jj JUpI 
^Jl 5^1 j* e\j£\ Jaiji &\ aJpj « Ajy>dL <<*«W f-W *-*/** ^>* >* tA*^ JLJbJl » Jb 
CJL-j jjsu-jl <L*-)JL* JOJlj^ l..;...j ^/t~ ^^* t-i* Aijij> OlSli 4 Aaj^ojl* j£> oljaJL- l^JLc 

J^Lj <^j^ Ip IJ^jbj . ^jS"^ Lyj Magnus ^-^pU o^JI J*JJ Jiy*^ £d**"jty 

* ** * * . * 

CjU^aii A^JJ ^ J>3 Jp ^or-j^ wJij t Aikyfej l^Jo>- Lo^ ^Ni U ^Jl oUaLJLi 

^ISL^J/II <-Jj <J[ a^^j ^JUI w^ll JOJl Jl i>L>NL IIa t JSI^JI dXij£j dJLilSUl^ 

j-flail J oLyi*Jl ^^-i^ ,1 f^yJj) t SLJ-1 frL^I j^ I^JLp KV^ JLJI 5yr«Ji )) Ob 

. « Purgatory 

William Ockham ^Kjl Jj J^U- t ^JLp *j|^Ji 0^1 ^ . UjULj V^^j ^Ll ^ -u-jbU. 
j*j If 4^5> Jp JkiUi ^S3 i *Jyy j ^ JbjJ ^li» <iS> J ^ N ^ — A-^ 01 J ; >^ 

ajIjlJI jl> a^LL (1/t-N! «1a j>Jj jJ di^Sv Uj JaI d)I t dJUi jp *>Iaj ^^iJi aij . <&*>\il 
U jjiSOl J*i ^1^11 ^ Aib di!i J ai^>- cJK} . (aJIWJ ^Wl (^iil j* ^y IJUj) 
yJill ji*i» U jlp jj» U l^tT c^JUt i ^1 Ju, )) ljut jJJ liSubj . (( JuliJL J*ij (1)1 j^jc 

oK^>- i^- JLJS AjuLi. A-yci 5^ iJljlol kJb\ kn*Ju <1jU]1 3^>iJl dJL* C^>*--*tf>l -Ulj 

OyJI J Brixen j^hj «JlL-I Nicholas of Cusa jj^T J^j>>i 01 ^^ t S-uLiil f l/^l 
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Js* JLij . L^aI>- -Up IA cJflPl 4*i^ jp UiU 1^1 Jp ^Nl l)I;j^ SjXi JJ 4 jt* u ^\i-\ 
Jixn^ 4il» — j9Ji\ Jp jl pf Jp jl t-45^ J* ^J W ^/a^Jl OJ <J^L IAa mJjJ ^p 

OysJl OLi y* 4-^JI j^ 4jlJUj -Lw-jJI ^a*Jl AjI^ Aii^P <£/Lp pJapl Ol ^j JlJb>- Nj 
dL/ J ^^ £$ if^ Da Vinci t^~»^ J^jsl (lUJIj £>M 4 JUajNl ^P ^wliLl 
Oii t r-bNl ^P lp/fcj bjL~ L-Aj^* Jlf (f . ( Vr-^U ) Js>ji\ jJpj dLl^JLij Jfy~i\ 
4jL*^ a*ju* Jp Jjtf 4wLij CJlSj 4 CjIjjNIj oNNl f^jl /^r*^ iv«L^al)i oli* *->j 

Jl Nj . 4,l£a! Jj J^LJLl AJUuil j I^JuJoj 01^ ^slt 4j--L.Nl a~*JcJ>\ 3 Ulj^i t^W^>. 

. *u-ii*Ji vjjjLs- ;jA *J>J\ Jp \Jor 4jLw> U Jb»- J} fr^>iJI c5 «^Lw» 

aaI^j J-yjS" JjNl i>.j-0i J (t-4* i ^sU Ipj j^Ij^J Oy I* S^iaII <_$ frlij*All j^t- j^ Ul 

J LjiP j^ cJ>>" ^tiL^TI 01 Nj 4 jjrfl f HI! cj 4^1i JJU. J^LIp *N> 01 ^ 4 ^ 

( 1543-1473 ) JJ^ JoJj . d~ail ^^Jl cj Jlj-i Jjl 1J Ol j&e ^JUI ^jJ cjj UJIp 

Oyiil jU^jl ON i ^1p ^oUI 0j2l\ <j ijjji c? &J& ^ 4iJiJ-l JjLJI ^j^J j^j ^Jipl 

■ * * # *■ * 

U.Jili j^A-^ ^ ^iiJi jjJUu ON il/ill j^ JJU ^op jup Sl/Ll J^oJ 01 ^ U- JIT ^Uill^ 

. l?^ 5j^aii o^>Ji ^ ^Ni ajjs^. 4^ yp c*tf ^1 

Ermland JJ*^| ^jlL-I «--^i <^JJI Lucas Watzelrod tyjjfy ^^ 4-*p o^l J^si 4 djdl^ 
J ol jlTjLI ja J\ Nl i JJLBI c5>- 5^A» ^r^v HH ^ ^ ^J - 0)1489 C u J 
UaIS^ d;L>-l Jp up ^>- oopL ^ 4 oL^yi IjJ ^-j^j U^l^f iV^U- J>-^ 1491 ^\p 
ouL* j^ 4^ L>w UL y&-* diiJu j^as Frauenburg f- ^yjl/ aJ^^" 0L^ jy 
1496 ^Ip J LiUaji ^ Bologna aJ^ ^U- J j-yjT Js^L- Jtij . «^ r- jl>- 41^^ 

jyjy I ^liil ji^iJ ^ X^9j JjL j»U* 4 jJUUJb f \S*1 4j jJ U L OIp^- j^Jj t OyUJI a^-^jl) 

IJL* ^ lj>\£~ 4-iiaJ! j^ a^-1^ JLio- ^ ^Ij 4 Ljj (j j*J}\ cJy^>- ju^ il 4 1500 ^ Ip j^ 

J^ai 4jl N| 4 i-Jail ^-jj^ ^4 01 yi;Jb1sJl Atjfc ^ 0i»i Jp Ju,*>. J-S^jf 0I ^J 
4jc-L>- j^ ^*u^3l OyUJl J «lj>y£jJl 4>-j^ 1503 *U ^ «j-ii 4 OyUil ^ Up oL-Vp 4jwL» 
4jL-^ *jL Jjyj? O^j . ajL»- ^ 4J ^JaJ L ^a* *^-^*- 4 L*;li JJ ^Ipj Ferrara l^l^i 
jJy^ c£/m2»I 1513 *U Jj s 4^pL^ i^JiL 4jliU? -Jajw ^ja.rf'A OlT ^jo- J t \f a-^UJI 


ro 
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OjS^- oJaJ Ua£ fj-^Jb ^^b cT^ 1 ou-yi o-L^ °^ l^b • (3) V^l ^U?ji 
4ijja£ jtal f t i^LJI ^jh ^^Jifi N cr ^JtJI JL. JL^lsLl dj fc a^-j j^J Commentariolus 

^bS" 01* 4 ja\ ja J& L^j . Sj&JI Lb ^ Jjl ^I.^UjJJ jj** VI ^^ ^ J-sdi ^Jd! 

» * 

c 0Li ii LfbT 06" 4 4^.U} jJUa* ^p ^rJaJl u^y ' Commentariolus j£&\ &j^ 

rjt* A^l Jj 4 iLjt 5JU ^j^JJaJl f IfeJI <u ^ OS* t^iJI <&&JI jl£i>Vl <uJb>d V 

Jjl; diliS} 4 jr jjJI oyb J^U- c^uJl ^^JtJl Jl^fj 4 c^UaJl ^^Ji frU-J! 0];ji UaJ 

. (4) ( a^UjI ) i-«r-jj ( vJLiJ) o^L* jy A^UaJI s-^1^ *%>• 

— — * « * 

^^JJaJ ^UaJt JS\ j>-\j JaL 0V ilJUsJ Jp OK* J-iH^ 01 <-*j V IJU 0i jiP 

. ft * 



(1543-1473) jJ^T^V^J 
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jr jiji ^ 4 ' U*r Sitn fsu^ ^ <i ^*^jm r UaJi oi ^L j^ oi» 

Ob Jlaau Ofc} t (5) (( ^x-fj*- J^J 4.S....U iJ^li-iJl Ol;j-vaJl ^ jUaJl ^^JUaj 0^1 t apLaJI 
<£ ill ^Sfl LjS> JA*\ j^> ^ST^JI tf> ^yto fpl\ ja jrf 0^ l^r OuAiJl (Ja*, 

CJK" l^N L^Jaiji tl)Kj 4i*Li iiyc* A^j^JLUJjj 4jCJLaJI 4Jj&l -ulajNl ^-*/u &j£ ^3 
1^1) |*-ri» <J>a» ^* . ^ a^>-j e-— ^ <L»1T jjP l^Vj t^jj^ ji*- y^ J* 3XU* 
J->o tjfltj i^JLo 01 UJj t^.L-1 ^^i <_J*Jj>- U] <J /»-^1p v-*v^ t*^ ^ (O^ajLJI 
l«A>oi Jh (o^tfLJ^I) ^joill ^ o>; 01 t-xTb, 0^ iLir ^Vb -J ^!ApV 
^Sll o£> of jp Ui v-^Vfy ^b ir*- Al1 V* 1 ^ ols ^ LI ^ 7-** ^ ury-'Ug 

4 UL>- t- ^Ia7 01 ^S ^j^Jiaj jijJJ y^i Ja** jU 4 ^Tlj^Jl oijj ^A U ~+Jd\ c£j£) 
fUaJ! aJI ykij <J ^Jii\ Jl 2L-JL !>L*- I^Lj dUJJ W v-^jJI -U^adl i,.,^j 

Cr* jl^^ mUsv pzz~»± d\ JjU- Jj t u^i Ijl^?); LxL* <-*aj (j^j^ Cr^ h * ^*J**^ 
^ bop c^-> oL^JJl dJLA jl ^ 4 AkjM. ; ll oL^J-Jl j> jlSUNl jOi JJL* jjlp 

* * 

<jjs\ jus3^ . y '^ ^1 aur oyjii jp f i^\ .ju ii^ 01 ^Ji^ ^uji r i^i j^ 

. IJla b^dP ^Lr^i J ^U jjJU ^i c^JJi Jildl oNi 0j-j*bj-iJl d^pJU U yb J-o^ aJI jLil 

4-^»- (^1 -^ a^J6 Ja£\ U 01 i<^ t ^JiUJI /-* /^J? b» ^^aib «jujJ ^-^« 7*Ja*- (J SyljJli 

* * * 

f bill j ^JJi i^y 4 OiJLi cJ^ V[ 0 ~*^\ iifs Jp (T*UJI JJ^T r Uai yLiJ ^j 
JJ>JI ^^wail ^ jr JLai 4 UUiiNl ^1 ^> Jl ^ 4 Up aJ^UI oUI^! Jl JjVl 
jP ^ t/ill JSUI p^Jl 01 > 4^> Jp f yi jlyLJVb ^Ul jy ^ 3 &J~\ d JLA ^ 
ol* jwoil) Mj^Ul ^jOlll yiji iOP ^ ^»J^. JUly J| ^dl J ^f 4yU*Jl iU^I 
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* J. » 

. JjJL* j*pj UaiL" j6i jJU* gy^JtJI f UaJI {j ^^ hfij* gh* J* 51 " ^ 4 oULJl 

c « * * 

J^jijS^ cJj&t 1^1 ^*j lS/^I **>& (j-^-iJl Jp- jj-U ^j^*^/ 1 01 *~>y Jp *^-^HJ 

* • * VI * * VI 

4-~J Ji Ja>- <J 4 ^Ifi 3 j^i Ob I^IS" !&U U^Ji* jJU 4 ^y^bfl *-* dj\J»J u>>- 4 frU-Jl 
Jl jJLUL ^t i^uT jl 4^1 Ji &*» A-uT o-^ ji^i PU-JI ji ^i 

JI )) ajjJU! Lucretus ^y^^j ^Ja^p 5^ Jp b^pi j^ii J IS" JJ^& . (6) « ^^i^^AJi 
jV ^ U aA^\ J l^ L Jj Tt--^ Ji 4** ^^SvX jl>- J} l^Ua^ j^C ol; JLil j] 

. < 7 >oli!i (ysJl 5/ JI i~Jl UJ^ 4 UU L*. JuJ V j*>! iJUb j* Ujbu Ji Ml 4 J^JI 

:>UN l^f jli 1 Ail a** 31 4 «wj*JI jA JaiU JliJI IJu J _^i 4 Jlf ^ fj> c? a -*^l 
JjNjJI j^Jj . <~Ju jyAl fJ ~^\ J* (^U Ji j^U j*p OS" <oU 4 ifjQ\ L^u>j jp uO^ 

jJuaII 7-ijJJ^i jJ>,mJC" Ji A-]aI~o V 3:yil JyJi C-^i^ U ^Ifi N Jj$3 SJbJ^ jJLJ CJ^ 
i 4^Ji ^Ni iS^ jp pjs-UI ^y»UaJl UUsJl t^J {ytdi k~Jl *JaA\ J>yc>-\ J IJL^ 
yS JI (j^J *U^j Py*£\ J* JaJl ^-3^ JL LLJUl J 4jL>l^i ^* ^yai^ 1 Jjjij? ^ ^[ 

. ^l^ N ^1 gjl^ ^aI J^JI 5jIs^ 

< 2*ju\ aJLS^L Uy jSJj 4 a;Uj ^j J 1543 f Ip J De Revolutionibus aj\^ jZ^> oij 
U\^l ,^1 ^S> Jp iJUJl ^>* i^lpi J.JUI j^>l ji^xAl ^ *15 Nt ^ jlj 
^JUlpj JLS} <a|^ -^ 4 ij^JaJI J i^U jLT frLJp a^AJ J-*p J^ajj diJi JISj . IjJ^>- 
^27 U^jlp jjb>i N aLj» a\jlj>-a£jJI\ J&j*^' -^U^i CJiSj 4(1643 *lp oU t^-iil) 

aaI^ J ojjy t U ^p ^ IJ^I^ JK} iijliloJl J (1601-1546) ^ y^J jJj 
0 t * 

fj^Pt **^* f^~ ^^ -^ J^*' f ^^* L?;^ ^r^f J Ir^^ ^^ <^^* 4 ^ tt0 Brahe 
. (8) 4jvLJ! A i> i--^sA>- L-jj^ aij J ^^aLj 4 <up *-• (^ill y*J J^Ipj 4 Helsinborg 
jS3 £->■ j^Vi^ tJ Lutheran Jl^i^J a^L>- J 4—^1 j^ oly— d^% fc iJb 1559 ^Ip Jj 


^ 4ilT ft U-Jl j OhI 1 pf 4^1 jJU M i i/ ->»J* ^jil UjI ^,—Jj 4 parallax angle t >di ^"^b^l Xy\j jl ft 

• c^ 1 f !**' *>■ >^ f U J "^ ^ ' UaiU #UJL * 
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(1601-1546)^ 


JUd^J <J C->tJl *u0j» 4 S:yM ui*Jk 4-^^M o$L<0j\j f UaJI ,1p 4i>-j dJLLiiL a^\^a\ -_p^ 

. 1565 ^U- u ..«jJI cjy^" 

t OyUJI jj^Jb ^^ aJ^I j^ j-U-l <Jp cb £- j*Il 4** U- Jl aaI^ ^ai 1562 *U Jj 

J 4jbly jlpL-j ^i j>ry**\ c£^b Anders Vedel Jjl» . I y* ^U- Ama 4-^L^j 0&3 

j>P . CJ^li AjcwsA* 4jl ■ Va-'Ju ^Jbly *P j£" (^ JJ1 dllii^ 4j*\$a\ AjuCa ^y* 4jC£j aJ^UII <t~*\j} 
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1565 


5 pl*> J-J J ai*-[>j AjI^I •*** -^ f • A-xUJl OljjNlj ^-J^JI Jp Jlii ja tjjy ( *-Jai~o 
j SjjL* Jl <^jl Ur t yfA J-J ^lib A^ p|> J U*;>> <~ ^ -kr-j -^j i J^.£ Jl 
^J2i tUaio o»yr _ii£ a;L>- j^ _L U aLI* aaI^ Ol^i . aaIjj *Jul j^ *^>- ^Jai ^p OyL-l 
t-ijjaJI Aap AX*>w^ Jp Aij^ *},*»>- A>JaJ Cj-L>-j | 1901 * lp J ^J o UjLPj . ^-l^ jl 

JljL a**U- J UIp i5L* ^^^li 4 .^liljJI ^ ^^Lj ( -So 5^w» Awji -ukl^j -L>-j oij 
ol^l {J±cL*i\j iJ^k* 4-SQi oL-ljJU Lb <L~>- Augsburg £ jj--~pjI Jl -i^-Uj J-*^ Basal 
c_-JtjU j^ ojuT Wai j^ apj^a* (a^I Oli jl) a-juj j^aJ CJlSo t ^U-l apI^>-I j^ 
5jT Jl iiUNlj IJu 4 Lfl^ ^^jC Sjyw* ^JLJI oli dJUiS^ 4 ^oi 19 *!/ U^i iJLj 
. <12) oLS^JI^ (y^Ji f-^!^ - iJj ^ AJUajU aI^U- IfJp ♦— ^ ( -^J flail A~>- U^iii 

^ oJUbLiJ jl liljj IJjJ? UUiJ 1572 ftp ^ Jtf jijX I jy*y 1 1 ^ aaI^ Ji>.N aij 
/ysJi Jl L**JL -uu>j jujl>»i1 oL-LaJI ja aLJL- JL»uj t^^xll oii a-S^S" J JJ 
AJl dJUi j^ ruui-w-U (jjJUl (jy»UJl J^U- jyu <^l ^>-j f-XP oL-LJLli dJUb O^bl 4 SjjUri 

lii ^UJ >w aij . < 13 V.Jl ^ aJI J^Y jily. ^i Jl N JoJ^ ^ Jl J~i!L J^ or 
Jl ot^Uil ^ L-^ii l;J-sA* dJJ-^ Jbu c^v^li 1 1^ Jki^jj 4jUp JSy Nova «( yCuA\ )) 

. ui^;^ ftUUl ja oOw Jl 

dj&r* diUJI J ^jlSj ja aju£ j£s U jL 4 j>- Jp OB} c<a|^ j^* dU-U oL^Sll 
/^-L^ ^* OlSj . c r -S^[pJj^ f^«-Jl -*-^/! fLj^ i^ju^ ^«j-^/* <!*>- iil^* <j^ A 01 ^-is^ 

^jdl o^Nl ^^U 4aj^ <L^>* . t^v'* c^tefi ^^ ^ ^!^^ ^ veen 0i* a-$3^Io1I 

^JjJl oU^ULl j^ y$U AP^jf 1597 j 1576 ^Ip jy *jk \j£aj 4 3>^l jyJi >UaJ ^Jl 
«■* * * * * * 

CJl>j c JU^il iii ^ 1^ Ojjj Jl f-Uas^l 4 Sjy^l *ulaj Ip,L IjL^I; d& 4jI Jl I^JaJj . l-t>. 

iUj 01 UjaJli^ . 4_ri^i o^> jp 2ir*sJi ^!>iJ J-f ^Li^i J i**i>- ^ -JUpi 

i^wy iLva>Ji< 4*^ *-fr 4Jl Jl iiLj^L IJijfc 4 S:yM ^jyJL ii-OI Jj-L>- ^^ail CJ*L <aI^ 
j^jC M JUJ1 0L Oi^j. OKj . iLiaJl :>U>;Nl j^ Aa^I^ AP^*jf Ull^j A^JLill Oli^iail ^ 
^X; jl ^Nl AjjS^. jP iJjbw A^Jiu lL-iw« Jt Ail ^1 4 4«*>-j c/jfc jU»l j^-> ^1 f JUb 01 

. jl^JI J aJUpN a^-JL ^Sjl? a^J U 
OlC J JU ^ jp <J^*-i ON AAly ^->^ ' i)^\ d)y^j Jy 1597 flp Jj 
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t SJjtyk <j A*UNl Jl Syo jl _?jLeLl)l -W%Ji Jyj A~j (l^Jb- jjiJ Jbu t J>Ju OK} . ^-1 
4 bjij ttjlaP jo^fl lJU* OK* Jlij 4 jjtl^fl ^JLjUi £1^ Ji J-^jJli opwaj dtliJL^I Ol H\ 

£}/. ^r* ^ 4 Benatk y ^"^ **i» f-^w^ oi> uu Up^ 4jbi^ ^jiisj _& <oi*j^i i^u 

. a*^1I iL^II j^ jujj: fLill j^ ax*uj ai>w* frj**» {la k***a}\ (UjJI ^JLr^ 

^LiJI ^iMl ^j^JUSI t 1590 f lp Q, J aJL» ^ ^ S^ 4 ^ •** ^U ^J 

f UaJL iUkp^l Jl Jy" 01 IJLa JL& j^ jJ OK} . J IopL** 0j£J JLS* ^w'Ujj 

# * * >-" 

ULc A>-li4 OK* U Ajb\j> iL^I ?Jli J <,£> OK* AiV c ^/U^. SjPjJl ^JJa* <, JJ^xJI 

# * * * 

01 ^ p-*^ J* 4 <y]/^ M^ OLwUo LIT U^l Vl . J^ji^ fUij* i^w^ Jp W*^L> OIa^U 

<tU,L U^ JT t_j>^pl ^JJi «^j . jl^jJI ^ 4*\j> £s\jJS J-^J cjK" a~>L^!I JS <~~*\y 

djT^j a*I^ Jjl*^ ji-^ «^jj ***j . *-*|^ ^y> ^J*- c^*b 5jjbl^ a5*L£*« L^ c-*tfj 4 ^^L 

Ujjl. aIsi 0l> 4 ^i*!^! oijlx. j* jJULI aUp Ijlj 01 <iiJJb *lku*tt 1601 f ^ c? H* cl 

. UIp Oy^ i>* «-rVj 

J ^i\ jj\jl\ oU^ oV J^ (1630-1571) JS ^U^ jAJUj U OK* 
oLL*cU j^ oJUJLp ol^u* i**-i o~7l ^Jt 4 k--i*j^Jl <5*^- ^ <T^i!l <uJl^5i . O^Ji 
r^y 01 ^^xjc _Jl a-^LjJI oU*^UJl ^p ^—jjJjlH Ai>J hy\j <>*~j (jj^» ^3 1 4 <Lis^ll 
^JbJI ^-jU* Jp JLJLI 4P^kl Uvi>- IJ^Aj . sr^V^ 1 W- ^J AijUJI fl^SlI ol^> 

OK* tf JJ1 ^1 4 4j/b Oi;ljL* ^-T^SsIJ O^O 01 JsA4j OK* 4jN 4 U -U-L^- JA kgLjjijS^ 

^j OK* Ail VI 4 >5>JI Jp 4i'li Sj^i-j US}; l>o dUr 08* Olj 4 ^5* 01 Jp 
Aii^il? A^j»-i> C-»*>J JLi C-iK* fr^^Jl t/a** ^td/^l A. 1 :!!.^ LJj . aJjq .*> JLaJl J-i i L-L*j»- 

AjI^I ^J 4 Ai^L-^Jl £j%J-\ JA iJLP J JjU r-ljll f,^ \iyjA OiT 4 £j~* 0JA\j* 4 AwLJl 

^_5i £LJ 01 ^Jfi7.,J N 5^L. aj^ Si^l byK* ol CJK* . (I5) 1584 f Ip J 4^-t j^ 
y*3 JL* j>*&j Aj^a* a)U- (J ol^- iUyt l^ 2 * ^* ' L>^* j^>-il j ji-5 ^v-^^ ' ^y^ 

ily 4 »iJU3 -Ujj di^jJl^ AilyJI A*-jLf j^ ** C-^st L* IJLli- j^U f^jj ^ AJJlJlj ^ aJIJU 

. ° 6> Sjj~ 5^i a^-I 
^ J>wJ ^ 4 a~J^U! j Ij^y* OK} Leonberg £jyjJ J JjNl o^ ^1 JLS* ^iU 
. Maulbronn Oj^Jj^ c? c^j>*^>cJi aJj*; Iju jui^ -Ujj . 1584 ^Ip J Adelberg *■ ^J^l ^^ 
t ^-Lu^U . ^ oiLu-l OK} . Tubengen ^y ajwU- J aXUJI o^ Iju 1589 -U- ^ 


i\ 


facebook. com/ketabme 



(1630-1571)^^^ 
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f Ip J jw*^lll i?rj} J^ <|^ya>- -Ujj . (17) jJ^S" Aj^Jatj f t*Ni aJ ^ JLp Jtf M.Maestlin 
J oL^L.^1 3U~-t jlT 45 JJt G.Stadius^-^L^. . r- SUj ^j 4 pyfc^Ji a^ Lb c 1591 
j£j 1 JS jl aJLU-Ij (18) Aiii JS ^jjl^U c aaJ^J! J l^pLi cJJb-l c Graz jl^p a~-,jl. 

fiyu <JaJU A2»j j>< i^iS" A-^j^aiLl <U-jj^j JL*i)1j A*lJ c^U- Jl { j0-**&. J^ jK} 
^^aW^ ^^UJI 2L>Usil Ji* viib -Ui C~U>- ^Ji oi^dl ^ bap aJ jltl gs^-^J 
t aJUI iLUJl fly^ll j* *£yt ^ oUJ? sap jJ-s^i >r . (19, aJUM <u^ jjp U IJLaj t cJU-l 

A^^LJi iJjJbU fOP ^-*-iJl -A^a^I Jp JLj jlT Ait ^ ppjl Jpj . AjJjJj IfJp ^i jif ^il' 
^ Ip^ l£ jl Jiny jlf a;N c IjJJ ^Jj>^ t^-^** jl *jax~j i Ail Nj t 1$-*jIj5jj *o^l lJ 

c dAb ^ . v^!^b (y**^ oSJ>- Ouj jLwNl oUUi jy** uy (^ lt'* <Ua*UJI aS*>U!I 
<i SJLa* -Uj L-i C~jlf A^^^^uil aJ[,L^« jl ^ t J>--^ ^>* ^^ -^J^ **3J* CJfc" ajCjUj jtt 

• (20) « ifjj 9 ^ is^k) )] J* ' s-*^ J* ^> J 

^l^!l jil^JI j* aJ d^-j o^3 )J 1597 f^ ^ ^J The m y ster Y of the universe « j^Jl 

< * g. 

dljftST A**>- j>P Jb^j *i/ aJN 4 s-i'l^' a^o^ j^» Jb^j 01 < j / SjC N Aiij 4 L*<-JjJfc L-L-l 

^^JaJ 1^a*a>- ^ip JLuJl ^l/^i tl^b 4 ^lr^ tlr* l/'^'^ ^* , ^ [9 ^ cT^ ^^ d ^^ . A^Jkw* d^>-j 

. d^Aj" ji^ A^JJ^I A^jaJ CJlT <JJL* t^l J} 

<^JL)I aI^p jl Nl 4 a;VjUI Jipl ^a (^LJI ^^juAI A^-iyf ji ^ jlT ^JLT ji *^j 

Jp ybj AJfcl^ Aj^y ^JP J-^a^ L«JUP IJU 4 ^Jf\j£i\ *£j>- j* aJ*>W1 AUily ^\. 4 *>Ui *u ^iil 

ii£/> j 4*\j> *ij*> J^ ^ o*M ^ ^1/ ^^j' Jj ,J ^ J^*^i ^* ^J * v^jll cr!/ 
c^l jj^j ji ^v^c djlJL. jl a! ^b i>l 4 j^Jil jIat JjS/l fUil J Lum 4^oi; ^jJLT jiST^ . ^Nl 

f Uaib J>>0 * r S)&\ jlj )) : A^UJl J^ji^ Atjaj d-Uoj l£J&%2 iLii!) d$j 4 SyljJI jjP t^ 
50j JLP CjIpL- ^aX aJjc^ t^i J^j J>- Jp jiT jJ^yT jlj A^pLi j^]j . c ^Jb jiJU« J 
4 1/I3 AijT ^* jjLo £^11 jIju jp A*i^ oLjaic* J*£ jl ^^iJl j-io JjU^ yy 3JU*U ^ 
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aj*I^ 01 tJ^u OS" ajN £j+U <£/b JJu> 5^i 4 ojlT ybj 4 Jbui*xl dJJJJ 4~*y JjUj ^\£ 
IjJ? lk~H (>U ^U! jkiiJ ^ 4 f Ul Sy'ljJl >U Jl ybL 4& 4 Ji j, l^T 4J ^ 

b L-ai*~* Ua>- JS^I j^ A^ifli Jp *-*>! : aJUI aSLsjI ajL,!* J ^ yb Lit* ^^Ul ^UaII 

<_*> ^ j JL*j Jj>i d-^ iJaiJi oJUk Jp Jj (3 JiJai^ C&- f 4^ V : Oi^** Ctt Ol*- 4 J>^ 
4 <j -*^P J^l\ t-J^laJ^ J J^P aJ^ -^"' <^iJ 4^ S- 1 *y* ^h> ^ • 4* 1 O* ^ *^ ^J^* 
L^aiij Ujai ii^il Jp +**j\j i Jlx^l jJi I^JLi^ aJp Jail>-} 4 JaJ-l Sj^P <J Uii *-> f 

4 ji^JI d^Jai cy ^ JjW ^-4* < l/^WI ^JoaII gj/t OUju Jj J oukUl 01 . (JUil ^ 

<Jj J JukiJi S-i/^ tj^ <~**k JlSs-M Jp J^aJ-l j^jCj . C ji-^JI ^-U^l 6jj£ » jl 
^p. WlJb-l iUjlijt i/li jtfl ly'b O^L Ol ^ JSCjJI u>Li) u^i ^ L^Ia^I 

:^l.Jp^ il i^UI ^JmJI Jp juav vTl^Jl ^> jp JjS/\ >^ J>U 0} 

Jpj 4 ^Ul jUaII ^yt -L^l J ^S ^11 ^^-£31 Jj>. ^U ^Jai Jp v^ JT iJ^m 

jyli jf- pJLjJt j^jt ^ Jit- Jjl ^Jb 3jL*il oJUj . il^Li^ -b-|^ J/t v^aiUl *^Tl^JI o|;1jl* 
f Ljt-Vl dJj^- uv Sj^dl y^AJl ^ Jli* Jjl Uaii ^j 4 ^L^->l iS^ Jp j^aj ^LjJ 

< ^ 4 * * 

4 L ^aiU *Ja* ^Lp *jf^ yk <^>^^ *LrM «ApU Ja-^ Jli 4 jAj*r Ji lyj^P UJai UJli Lyb 
I ly'b j£jJ! J^ % Jq/M SOPH J[ V-^k giML» Ji* > Ja^ 1 JJ-I IJU jCi ^Ai^j 

t^jUw 5yb ^|^p Aki ^UiJ J^Xi Jl J\(>-U . SopUJLJ Uii Uji^. «JaAil JlT ty V[ 
t ^a-^31 UsjI yb ^jL-o vi"l^ll ^>N t^yb jlJl* Jp J^aJ-l J\^l 01 ( pu IJUj 4 yL^Ji 
Jyja* ilLft Jl Jp . ^JLS" Ju\j» ^jj ?^**\ <J^ uV^ ^-^^ jot AjLp aJ^- ^»l ykj 

f <3 J^ 1 * ^p (JLii^ (j-L -^ ^>*^ 01 : -laJ-L ^Ul jkAJt ^j JJ Jul Lyo 
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UIp siAJA) t ^4)\ jj^\ J^» Ut.i if}\~*i (£<ti\ l*J-\ J>t UJb c&L-j J Jj^i jp «^v 
<J&*> c/- V- 4 Jf <£-^ tJ^ lt" "^^ Cy*^ ls* -^ J^ ^ J* c/ 3 *^* £^ *-*j*i ^ 

. aJoDI jJi ^JU AiN ^tfiUl ^iaill J f U Ja~-j 

^ AjJ^I ^iaJI ^j ) ( jjaill ^* ja jli/M c-J/i. t^J t t^Jl JJI j£-SJl jP ^UaJ* ^Uii 

viAJJtf" — jS^I Jp <^l t jLwaali Jp Jj J Oli/M j-k* jo- Syb ^u ^JaiHi — S/UJI 
ysi Akili 7*~J\} 1 <j** <£r£^ -^M" *•*£ £*jJ& 4 <ij J uy. aL^USI ajLJlI cobjl LiS" 

* *. * * 

^Jaill J^-iP g&js^ 4^^ t -Vi ^ <V t>*J ^~b *!^ J?>^ ^ c v-*- V-r^ 

Uli ycJg 4**~j y r S'\j>}\ A^i- 4j*>^11 jJ-S^ ijyly <J\j cJ 1 -^* Oir 1 ^• J ^P i^i/^^ U&h*^ 
Jl Jj^ ^ v-JuAl u^jySol O^X. UJ? olJuxTI JS 01 yb !A*i j^il ^1^ 

0i v-^ ^Dl JiJ^\ jp <J (Jui^ <^lj i < T S\j£}\ l^j>- jp iULi iiyw J} <iytj ^J 
o^j gr~- *^^ V laJI ^b ,jil o^ (j^ 1 ^^ <^L -^ • cK* rf» Jl J-^e (^ *1* j*-i 
« * * t ^ 

OjJUJ^ oU-Lil Oyli \Aj t ^j^J! oiT^ jp Qi/*-^ aI^U J>Lljri Jl aJL^jI 
Aj,Lp Jpj Aiya-P >^tp Jp >X^~* oU-L-Il Oyli c£l (JW A;yU! Aili^Tl Ul 

AjkaJ^l Aw-JUAI ^yaiUi gjaiil Ob? - <JJ&-\ \{~~£ j>*£ ^ AA>Ja}\ jf- (Jj>S\i w»JL>0 L 
(^iJl OyUll lJUfc cJu^j ^J ^i (j-J^-j SJiU ^aj ^LS3 OiT Ail Jb *^i t c-^JI aS^ 
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. 4^L*cu <L*}I J ^L*j> ol>-Lw* ?t**jC c-ooJJ 
4 <*l^ A^l j^ JOul j> U Jl jy U!l IJuL oli^l *LjI ^ ^* Jl 4-1* J&* lij ^^L^i 
olJtlil •Ljrfjl tu *iUI ^kiJI j* iilriM oIpIWI a^L^ v-^ 01 <Op JIT SJ 

4 OjiX. Jp J»Udl uAz£ -UP v^ 11 Jl cr^ 1 J* ^l^ 1 -b^ 1 U ^ t/ 11 ( U*^ ) 

c j^jJ-I -UjI Jl sj^jf 5L: 4-jlihtj 4j^tj oL> JLpI Jl ^-^ Jl Jb N J^ J*p IA*j 
&lt* i^L*v* Jl Jp ^^ jyUIl IJLfi . jtf^JI oU-LJil Jytf Ji 2ul|JI <J ^LS" ^U 4jT Nj 

Lwb <u~ii yb t a^ra SO* J c-^Jl Jl ^p^JtJI ^» J-^y I JaiM o*<~ j£ c^JJl t^" 5 ^ Jaill 
Jp o^Ip ^^Jb JyUJl IJL* Jl jap . o>iJU Jp t-^^ll V J^ <^.UI 2T^* c^ J^ c/ 1 ^ 
4yt~w« Ol>Lv* *t« *jC 4 Oy^* v^" lU (j**** *^ <j-* (cd^*-^ ^fJaiJl <J*-*a> J} : JUI j>d\ 

<j &\jj>i\ t^^L* JLvl J^. ^p Jit* Jjl y* j-^ll JyUIl IJu* jl 4jLaJ-Ij . ajjLw. is^jl J 
^Ul ^yi MiJUVl Js>LUl Lu* £• IJUh aj^U jilSo UjIp ^ f, *~J6 JS 01 £. c pJLJI 

<obT j ^LT AiP JW X» — ^1^J» O^UJI jl_ v^V^ 1 «*> ^^ <VUM u b 

IJu* ^ jAS UhJjj . 1618 flp jX ^JJI The harmony of the World i Jj£ll jil^Ji 

oLLJyll Jl£il ^ j^iiwi c UasLl^ ^jLil i5e> Jl t iiUI <cL> J J*i (f 4 ^.Isfil 

±jo\ Jl ^Uai^j IJC^jf <JLp OKJ . ^-w^JiJI jP ik^ll U^UjI^ <_S\p^\ j\j}\ Jv 4j^JjJI 
if\ ) ^-w^jJl Jp- s-^ (X ^^ *J* ^*- ;> V^' Ai^Ull Oj^j ^y^ l^lt. Jb -OJj t ^jjJ-l 

^ v^^' Jj^ /H/* ^*— ^ ?^^ ^ c ^r^ ^s^ u^ Ic^- 5 *- t O^Ull l-i> ic^J 
uJUJJj . y^ ^.S^ j* JUL; 4i^i jJcj N C-jIj jlJLLt ^p^-iJI tf> aJjo ia-yu ^..^.C* 
IT—^j » c Wb*l aJL- J>-*r j>i ^ UIp 16 ^ Jic -oN rfjUftl jjipl ^LT >; tj Olf 

It * 

, 1 iAji J C-*5I 4l>Nj t a^I^j y^-i; C-^>*iil — Jli 
yb aJp ^ |f tlJUJI JLT Oyli jl iJlisJl J jJyJ jyLi! Li*-^ -Up ^^ Ljl Jp 

^* ±JtuJ&. \ij}alA *X>-L ^j^ *-^^* {j* ffi"***"J U!!^ ^jl t ix-sAH IS l>**^-i^ -J 4 4.„..ja.i 
^^-J ^^♦JLlI v^ dJLw Ja—y> u--a>w« Jp ^--^xil jj^ puj* Ayft^J ?*jU jl J JlS <3j^> 

•^^ t>* *-aJ^>S J* ^r* J*' ji*^ 1-i* jj>Jj '^^ S-^' j* \*~& \j& ji*% Jj blj 
Jyli *-* L»lf jii N 4^Jj 4 Aj&i^j oljL *-* jii dJlill JyUJl Jjk> Jl* li^Jbj . 4^1^ 


n 
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s. c * 

^aiLj /c« ataj? Aj^a-Jt* S^ij i^^i 1^1 i *^ -Ui t ^*--t» (%-$i cL*l Ail Jj t <~j9ji\ iSUill <jyj 
^ * * * 

Jp ^5+*- ij*^ J ^S^xil J yjj t$l t LyU- yjj *y l^ij c iiLJkl *^> **• V AiLJJ 
06" J, . ^^JtJl olf I J A~ii JaiU Jp <3j£ Ol ^ Sljb t s- 5 ^!^ g~«-^ «JK J-^l i*-* 
L^L*** J 5JL«U- tJii^U- ^-^l^Jl Oli c C-V& lij c SjlJl oJlft Ol t ciJJi ^P %jai JLibu 

* * * * 

^j+XW] * Oy\* 01 ^j-jj ej-jai>\ jL~Sjl j^P *~^3 • <*"^ 0* **-r*L^ "**i /*</• (f°" W-^^ 

«-j>waJl jL~>J Jfl Ojjtf e-a-ilXj i Ajl jM t Jali S^i-^ -Jj^j Ll^j ^^>~ <J 7*-^*i "*JUL^ *t}!3 

. W.Snell Jj*» . j y> ^^ ^»U^ OJl! ^ oU^L^U ib*-l 1621 ^ Ip J 4jiJUiri ^^* 

jP ej& a^>-j aJ ^y^ ^ Ul ^iJ^Ji ^JiiJI^^ai^ AjIiT ^LT ^1 1621 ^. Jj 

(*-Ap *^*^ hj*j^r\ ax^L-w« 01 eJ^ uyj 1 5^» JjN ^^k JL* aJLJ^xJI ^i^^aJ' Ji-^ <j^ 

. Ls^Lj *5i;j L^jaj a>-^ a-u; cJ^ii J y» (Up Jj jj^ j^p <p^y a*L" -ip ^> oL^>ji 

^L*Jl A**>- ^ u-iJb ^liiiJi 0L O^UipI ^Jp JU^hj APj-^« A^-I;i JjUi l«JUP ^^L^ rt^ OlSj 

fr LjJ :ldUj tAja^^il ^ybliaJi oK>-i jw^J oL>> :Ul^ c ft U^Jl Aji^^U :Njl| 

* * * *. 0 * t, 

c.-j^JI ^-j! <u^ J ^^Jl *JL» ^r^* "^ * <22) ^ L * J,i:: -^ ^^1 a^ *Ai> ^U* < £j&-' 
ouaj OlT If t t-^l^JI aS^A- if^sll JS jyly j^ai jiT a;V ajjj! J ^LJLjl aJCJUII 

. a! JjL- V J*s^aiij ^^jJi *ir>* 
CJLil ^!i A-iiij^il JjtJbLl iljLPl Jp Jwu y&j Al^ 30 ja ^yu L. ^-1 >^ 01 jP 

jjL- V aJIj a^"^- ^>j aj-u OiSj . < r S\£S\ oiS^»- ^ yb aJU^I} aa|^ ^Ls^i oUL 
U^l; 1627 f ip ^^ JjIjuLi 0 JU ^^ y-L- ^ S _J1 OiT Jij i s-f i^JI ol^lju ^ l^oJ 

. V>^j Vj Jl *iJJ^ H^~ t>* 5a ^' U^ ^UU*^ Ji 

*JUoj ^» „a-T ^-^y 4>Ju0 120 Tabulae Rudolphinae ^liS" ^ & ^Jail jULi* ^y^ 

IV 
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1 A^JI oJUk jl jJu jSClj t 1630 fU ii^UU d Juh c .«ai Ji cJS} t y -u.ju.- 40x65 ^Uu iUU 
j^^ilj iiJU — 0*>UJl Jp 4-iji> *jj-^ V Ob !•** y^ v 1 ^ *j*~i3 • ^y~" •* Ap •*** *^i f jy 

( jU-yiJl^ d^JL; Jlfj 4— AJ>1^ ^LiiJi UJ) LJ^jj 4/Wl JL** Jif ^j SJjUil (AJy^il) i-S^jLlI 

tU— J! Jp r^-/» <*^ y^j rUai L$**j 

^SJ 0-U ^JX Jp Ju^ ^y Jp j%j jLj JWI JUbjy j^l^Ml JLT *il oij 
<lj|jbr yiJ Jp JL5" iiil^. J;Ll. ^aaII <JUo>- jp e^*^ ^ ^ 6300 iL. ^LT J! ajju 
Jiy j> ^ 4ili t L>" -J ^yLI jAAl £ji Ml ^ 01 ^,..1 {J^dg). (24) Ui?l J 
C-jJjuI ^- jj J JbJbU *uSL~* J JLT flil 01 U> . 1624 flp J Linz yj J ^bSOl *^k 

jlj . ^bSCii r-lyM Jp A^JLj U*jZ\) JbJb- i*-k* t-^U* Jp jtP ul->- ( i-illl J ) jljl Jl 

JI yt~o 01 Lio i ^JLiJU t ,^-lSMl <&jW^*Ml ^bjl aij^li aJ\jj SjL*>- J LpI; ^jLT J& 

^I^p jv ^Lix* 5ft>Ml 4-Jj^ ^rLS^ ^a>l IJi>jfej . (25) dJLJJLj ^^ij aJU^ ^^JlI ^-L^JI^ 
<;Uj JJ c pJLLl » ajI^ jf I If t aJI ; ^->J ^* J^J ^JUaJI felji ^-jU OiT d~^ i^jl Ja-^j 

If ^U-Jl Ofcf^ j^aUJI yvfl-lll 4jW»j )) 0M c dj**^> ^J^>- o-jJ-J ^L^JI lJUfc 0l>i t jy^ai j^ 

5Uj JJu N I jt^ jl ^l^Jl ^j . (26 >(( ^-J^JI C UaJl ^UJ LTi W OjUl ^1 ^ ^y 

. S^Jifl ^JP 4jb^Uw« OjJi A>^ J-*^i i<^ jiW 4^j^ <pL» Ujlp vliJij t ^LS" 

pJUJI ^i>y: JI ft^. j> ^-A- ^* *-^il t <J a^j\£ Jj ^JL*1I *i^ i*^ J ^JLT 0*T 

J>-i M V>y jl Aj^iaJL; Ujj UllSj i <bi Mi t liU-J JUy Jb- JI UL>- 0^ Ajl a^J . *^j JlJ-l 

L^LlvI j£Lc k!~£ iiJj apLs^ o»L>yi)^ cAi^JaJI M-^J 01 4-^= ajI iSji Ol^i t vj Mj U 
01 s^ l^JJI ^IfJI jUJ jl dUl ^ >-r jl^ SJUhLill oLk*ll cJK} . UioJI ^L^Mb 

. 2U*l=Ll AJlj^iaJ Jp cr ^Ml aJub J^JaJ jP IJbl ^j^ ^ c ObjJaJI JT aJI ^^Sj^ 


iA 
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gljJI JvaiJl 


4-JLJLp frbj-J 


^JU^J j^U- 01T (1642-1564) Galelio Galilei aJJU ^JJU 01 j* ^J\ Jp 

UIT Xu dHh ^j 4 J-lilL Vl KyLij jlj 4^1 lAJbJ J*d U j^U.j^JUII Oi V| 4 JLT 

1 Ic^ij . L&r ly»l dLi^i* <*\j* J-Jb* <**L~* cJLer jA\ pJUJI ^^i fr Lyl ^ <>Jjj~~* 

. >i r u^Vi i^i-o jLo uj Vi* J*» IT * Vk*^ y*!^ ^U^ vjW 1 Jl *>*w 

* * * * * 

ojlpL- jJi 4 Ai-^1 -ally** Ji* tfl^l a^'DI *ljax-l b-bf Lij>- 4 jJUi JJ i*U?l 4 'd£y 

J iiiJuT ^JjJi Di$3 4 fL.t xy& jU\ J£L- o^. Ji j*\j ^jjb <J^ ^LJ^ -^ 

jl^iNi J^lJ a-^»-SJ ajuc v^ <>• ^ ^ c£ji j^J^- -^b ^ us*" ^? 4 Dogmatie a-^JU^AJI 
y>j 4 Jk i£&\ ^LJU <u,l- Jl 0U~* J\ J >l J^Uii <u-t^ J2 4il dJLi V dU-U 4 >i 
J oL^Ljl ^-p jt 4 L-JyJi vy Vollombrosa tjj^Jy ^o J J^fl -uJU; c ^ -U* 

^ Ijj 4j^»L>- J £j\~jAjJ\ ^Jb IJb 4 i-J;^* ^r^^M J \j>3>\£' J** t» -^ . Ij-J <U-*br 

c «;L>. J i-i^- 4-^>! ^ Ijs* J iJKJl j UUJ ji\ jt& *J$\ Cj\yJ^\ cJlS} 1592 ^U 


. JJSll J^iJ) i) 4^; l/l ( r . J 322-384) Aristotle % 
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. oJjj-I^ ap^w L^cyfr cJai^J iJaiLJl f l~or*>U (Jy*- £\&>-\ JLa ^^1, 1 ^J -o! jiJiS' 
Jflll Ijji r-ji a+3 ja iiLat Ojjji Ob fr Lil Sop JaJL-I ^JLJIp 01 aJjI-uU ^kJill ^yj 
U j&j tNjt ^jjfl J^ Jiftl j^JLl jt y>j jk-jl * d~jL3 ^JJi ^i W c-% ^ 



(1642-1564) UJIp ^JLJIp 

SJUu f li If . "ty^U 0^ ^ld! ^^Jl j\^j 3 (dUbJl) dL^I t*->W*j JM 

C~P.i ,J1 oL~-Lll J^l Jb J ^iJI «Ja— JLpU*J au^JI AJtdl 4i**\j} cJfcfj . SykjJl jJjWj 

« $. * * 
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^ W=;^J jJL>Cj OLpjj 7"L ; .^U tj-> ^ jJL*7 A_JL>- p~*^ ^Ua-^j ^b^b ^fr^* 
(I If i ^jSlI aJI>>- ^ ^ J jw»y» 4~J» ^-J ^y. OljJJlp c~* (JL* . (2) « .. . J^fcJl 
ON t 3^)a>- a>*^ dJLfc CJl& 4 3JL>"^ 3^U ja OUJb ^ity t^!;^ ^)b j&^ l? ^-^ 
3:>U ^ 0>& 01 v^ vlUJU l/jj Oj^JI i) Ij£> UlSC Ja£ ^1 01 y* illJuT Jb'LJI s\je£i\ 

OS) t ^^jji ^5/ jjuji jj^r f u* j^ otr ^JJip oi ^ . >^T oi£* ^ ^ v 

a^j Ol U^l* oL ^JJU c y ~wJJl ap^I c? v45** yw»* f J*j*\ ^ jW °jj^ 

. iikl>- Oj^Jl ^p 2Lj^]I AJaJLJi ^ 
J-^a U-i aS^Sw *Jl\j ^ cJu j,ii t^JJl^ t\j\ Jp ui*Ux* a~*^JI JU-j OS} 

(^j>i iliJbl a^I^j cJtf' 1^1 UwN ti^Uil ^JiJI oL$*-j a* J*L*3 01 JJ JJ L^-oi; 

^ pjhL- ^^t Ajj>- ^ (f*\#\ 01 4 aJLaJ-I ^ O^Jaj Ojjiif OlSj 4 ^Ki-Jj^Jl r-^*^fl <5£>- 

^Lp Jp ^JJIp Ofcj 4 l^lXbd ^U»J o^ <^l a- £LJI Jp a~^JI joi - |1 ^LIJU i JLLSJ^I 
^•JtJI Ajj5fJ> ^p apU^ OIj fl^U^I j;^ &ji£ AUJ a^U*- <j^ <Jw*= ij oiijil 1^ 

Jl 1597 flp A JL-j j> jv41 U U *J 4 A_JJOJt A~w^it J-J J^ ^LiJJ A^jju* 

oL^yiil dJjb oil ^j . l^ pLA\ inJLiJI oL>yi3l AjO>. ^*-> U^WJ jwj»; (/I OjX cJLb 
^^ae 01 ^ U^ Up IpU j^4-i ^U»J Jp j^-i V ^j * otyVl ^ Joa*JI c^* 5^-Sfl 

3JLJU Jjai- jiJbJjJl ^ ^ Aj^-i 01 tf *P^1 Jf- 4 ii>*-Jlj il>waU liJLAj <^P ( uy^r 1 

Jp Geordano Bruno y^ y\*jj&* 3j>-\ ^ tJ ^ ^^ -^ >U^ olW 1 ojuL" Jij 

Campodei Fiori l^j^* ti>j**^ l? ^V J^ ^^3 ■ *^>j^ W 1 ^ ^^ f ^ ( 3jj^ ) ^i*-J* 

* * * 

j^ a] k,\^ ^ liJip aJ OJj ^ji^ V Oj^Jl 0L ailixpi Jp fjittj u^lT ^Ji AjjLJUll d^l ^So 0* 
A^JaJ l^iL* La^ Ojo ijjjl ^ jujGJI aJ Ojj a! j^V 0j>JI 0L ^j Jy 0^ . (lyJ» 

o^L- jj^jUi aJ^ Aj^Jai ^ JJ^I 01 y^j 4 ^JLJlpj ^rf 0^ ^^" ** ^J* «i^^ /*-*J • ^W^ 

L&ji^ *ij** ^^ JjJj Oj 1-Xax*^* yJ^ tj^i (^ u^ l? c *b^^ Wj {J^ }^ h^ 9 £? 
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^ i\jfb\ £* US' Ul*\za aSJp^a J0j\j oU ^^ i£j 0\j U::S« <7L>- iJLi? ( jJLJIp ) OK" 
pUUJI ^ feijt dJULd Jif Jjl W jtT U|j t ±j_jJ~\ jJWI ^ \ju ja Jjl c-—^ jSC |l 4jl juJ 

o^f>- j^Jj 4 JtHX^" ^^ dJb^ll «J-I ^jj jP <u£ I i^aJI ^JJIp OlJUbc*i 

If 1 1616 ^ Ip JLjiiJi i*i^ JJ ^ fjJW <J1 **-jj L*wj^)l oU^I^I c^ ^ cJtbM 1$1S" 
* * i 

*>U-j ^jJJIp OB" ULj . l^ ^UjJI jl Lf^Jju fOPj 4 ^^^JJI itjS^. iji^ ^Lj?1 ^ ju, ^i 

<^y- aJ ^.J }ja«m Jp ^L^iJL^fl 01 (j\j Jii 4 ^jlh ^-ifjs 3 !" ^^ Ofc" ^ j«l LL^p 

t^ (^ J^^ j^k fo • <r~>^ *^>- -kjj-^ fljsM Jp jilj I JJ 4 A^it V^>»Ji isJUa^ 

Jl;jl *— t <i^UI ^jT Berberini ^^ Jbi;l$3l -lLju? «j.~J Ujlp 1623 A* j&- 
1 IJjb Jl jjp t j^JUJIj OyilJ l^aj dj£~M Jl;jl Ob Jubc ^>~LJ^ 0^ . Urban ^Jlill 

4~^i 1^1 Jp 4j^iaJI 4JJL* ^ £ » fciJJS a>j 4 u ~*Jii\ 4jjS^i ^Ull j|ylJl jj^Lj 01 aJ*i~j 
4 1632 f lp 4 C {a~~*SJ\ ctt*-^ uyU^ 1 Jj>- j|^ » <J^ J^^ r^ ^-^J l (5> « ^^ 

. i^xU <*^>-l V ^JLj u^^ OLj c^lixij f-i*j OtjjN dlJUbl 4 ijlji! 4j^iajJJ l*P.> 

^i Jayj^ ^> c/V* ^ > W>- Oi^ 1 ^^ ^ <^^ ^JJIp 01 ^-pi^l >j 

. ( j\j>- ) AjIiT ^jjLi Uw>|j OiT d)^ OU 4 %Jil <rrlailJ J*s< JjJb 1^1 ^L-l Jp 
I^JI iiUJJ 4 jkwyt iiJii J*A>^w?i / w o 01 l^iUo 4 4/^LH yill ij frlJLpf ^LJW 0^ 
01 ja Iju L^l of ^Ji 4 1616 fUJ, ^Jbl! j^ Jsy^ ^jdL ^ jJJIp ol Jt-sidl a^S^ 
j L.^ Jl ^JJIp J^jj . J^JI 4*1^ ^i Ujl, Jl pJOlle 1632 f lp ^JJIp /to. 
yfc ( j\j>- ) 4jIiT y^i OU U^ j$S\ amJ\ Jbu iiL* <j\y>a^\ fj 4 1633 ^Ip jhjsj Js>Li- 
f- jSpl Jp ^1 (f . ^5*-Jt 4,Ip p£>-j 4 aJI i^-jll 5-^1 aJp C^Jii 4 1616 ^lp JJb J^>- 

. ^ji) \>jfjA <>Jz> iS^^i ™. **3 *y*f * ( 4^ VI* ^^ M ) & ^E pur si muove) 
5JLi> i^cU i«U*>U U->U Jb d^>- 4 i-oj^li ^ <i^u Jl }jni OU ^jiJUJ ?*— ^j>Jj 

. •JL^UI UUI Jl 4SJSy. ^1 <J^- 4 i*Jl CJ U Jl ( jl^) 4ibT 

JjSfl jJUJI jiTl^ fr Ujl cj i^^l ^JU 4^^ jjju 4 liU uyii If ' jA 1 ^ (^*- ^ 
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Dynamics jJL^JI JLpj Kinematics iSyLi JLp — us^/» J* ^jl^" ^ ^/^ ***Lp 

t iS^A-l oJLa ^j;j ajl*1>JI t-AfJb/l jp <_£>>*=j 01 0j:> f L~*-Nl aS^>- ^-jJU ^i aST^-I JU- LI 

JU- 0U IJLa Jpj t 4-S^I (%— 4-^ *JL- Jls*' <j W~- IfSA-^U <J^ cT-jAl ^ viij/Jl *Jp Llj 

OB" L Vj^ «*=« 4 **>' ^ «^di ^y J*? j^ i*^ ^1 L.fc L^ - jl^- i 1 ^^ 

* * $■ J, *■ * J, 

Lip lyU^aj aS^J-I i*-l;i U~wt ^^-1 OS OB" jJLJIp ^^Oj t jji*i> 01 iVUtJLU U>jC 

^UaJ Jti 4 4*JUJI ybl^iaJl Jato ^4* Jl bi>-l>. ^P oLiJ dJLil^jll A**l^ 01 aIJLJ-Ij 
OliljJ-l iS^jl oLSjll ju-J ji (AjlJdl JjU*j t J-aUl oUU>j t^j-NlT) tJtflJLill 
t CjLJI Jjl d^iai J a;N £jLil£A! U\j* Jp j$3 ^ t^W^ j-^^J ^ * jja^M Ol^t jl 

^JUI y>j t A~*iJ ^-IJIp Jjuto 0l L»^P ^^J jJLJJJj . jl~>-Nl} V>L^)I ApL^JU 4*g^A> ^^SjCj 

OB" 4^3j t *tj>*Jl <j _^f s^W- ^ j- - j^i iiJLJl^Al a^^ju t c^ill t^^ib UiJU OB" 
. ^LLi L^i Lf— . aj 55^J-1 a*«1? j,.^ 1 U cLJLjI^-11 A~-[p Jp 2jl*-AI ^s ^ Ail A^lai* ycJio 

Oyyy lyB' ^Ul cM bu>lj 4jL1>- 4xi^aj f Ip Aj^ ^?^ OB' J^iJl IJLaj . U ?- y y %yu 

^L^LI A^i OB} i c^>— jl c-*i^ !3| Nl ^Jji Jp il^ M ^LiSlI jJ 5^L. ^^ ^ 

^ oU^tMftJl ^ya^j 5jU\ Ji t^jil li^ J^J JJ^ Cr^J • ^r*" ^^*- J j^-4"^ ^^[ ^jj^ 
LI . Ij-^— o jl U**-^ ^* ^ O^i 01 0j^ .y 45^>l> jJLj CJB' l^N t c-^^xJl 4iy>- A*-l;i 

JT jJ\ t 4_UL-j J^y 4^^' OLj il^JUll oJla yU- Ji* 0^jy>^ Seolastiq 0^-jJiil 
IJU Jl ajt-j L>|/p1 ax 01 ^ . 4J ^jAsasM ^jL-Jl ojlJL. J a£^ Jp JiiLi *l^i u-i^ 
01 4 f Bjl Jj JUj lyl jjJJI^ ( JjJl ) A*ijJL o^UJl apI^ ^jJI ^ a^p jlA |f 4 yb jj-^iil 
aL^ aajJ? diL" CJB5 . A^>- Jp iUi JLw ^lii aW \>j ^jlf ^yr JT ^^Japl A* OB' Jbl 

Jb 1 Jl^Jfcj . AS^U -4* Jl ItJ* J*y'/*~ *i l^J 4 A*^3l t^Uapl OjJb Jjlll j^ r- Jj^JJ 

IJb 01 Jl 4 oLiiLil a1>ja ja -UjI Jl f JUb 01 0j^ j^ cJ^JI IJL* aLI? I^tu dJLjl^LlI 

t^j>L« jjiaj J oL>U,Jl a-^I il;Jb jiS ^Ujj jju ^tfjap lip Jtf ^UIp 0B} 

01 oLyl diJJb NjUt t aJLj^aII ybl^liJI A*-I^i J l^jaJ a^j: A^jij yb iJbj 4 l^^ij ^-Wl 

e^Jbi JUi Jj t a-^U; apL^ ^4* 01 j^jC ^-Lai! aLU ^y- Jp aLjlJL* aJUjJ lyAk JT 


or 
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* y* * * * J* * 

£A t i£*y b\ jS^f <T^i> 4*W> ^ 4JL~* 4pLn* 01 JJ O Ob S^XiJl dJlA j^ Jbul Jl 

y^l J S^iU l^^ jSUl ^ jiT U gfld Ji c S^yi oU-Uil ^ flo^u-l 
•(t,yV -V ■k* ^^ IT) y^ OULiJ^I jjaic* ^-L-l UJ* yb IJLAj . \^Ju 

i^^ULl J jytvdjj js*&N *Jb~* J*- j^ l$*i> J ^M^ll ^Ip J& J-t -^J 

iUjI 01 Ja>-V 31 t pJUJlj JL-JUAI ^jj £yfr <J £*m\j JUaJ Jp g^JI ^ J-jaJ Jljj U ^Jl 

j g. * 

pLJi ( oUw» jl ) f^*^- 0&" 13J 1 *&ui : ji^UJi A*-oiJ iUjifl ^bl* £-* v-*"btf *^ ( *-^>-^ 
l^^U. Jlt.1 <~> ^a jtsi JjSj 01 v^ js*^ (^ o^ 0l» 1 >J^I Jb-1 i-> jjS*Sft 
V**fs-* Ji* JbUj t <ujjo- JLjijJ Ji* juV^j ftLJI 0)j 01 ^ diJi J w,.^Jjj 4 yw>Vl J 
t J*jkJ1 Sji jS^Jj . ( <!b.l 4~*>- Jl ^U^fl ilj lil ^ 125 jUIc :>bjj ajjj 01 <^1 ) apU^I 

J-w>xi!l Jp olpjJl djOi 01 ^1 t JU^yJl i*tpjJl *Jai* O-bj: Jaii jLcS t (£j>-\ <pr J* 

Up ol^* ^^ ^j^j J-***^ s y 01 ,^>j IJuy . ( Jaii ^ 25 ^1) t\j£ji\ n^y Ji* ibjj 

<uJIp:> Oli t UU 5 JJ *Ut il*l ojuj lil JLAJJU i UW 5 Jl ft UI iU U^j ^ UJ ^ 

. 125 ij^ ^u^dl jJbLl JiVl Jp gjU v-jj (l^ <£l) Ujtiail ibjj 01 s-^- 

ja <^y if\ Ipyu V ^11 ^>1 l^I) >1 fL^fl J»yL- 45> ^JUIp ^-jA, ^j 

4jjU j^j i lij . ^J-l lyLJl j-*u" jJI »1^L\ <aj\2a 0L-J-1 l5 -^-^ 01 aJp 01 cilj t ( ^jUil 

J^ oli 5^9 o Jbw ol^T Jp i^>2ir ^i/5"l j J -U* t ajjL^ aJ <£/r«J ( fr^>- ) fj/ 

Oli t frl^Ll Oby!- i^-l^il *-m*jL1 o-L^« Jp tji^ (*-^*l ^JJ- ^1^1 i-jU^ cJK* lij . 3jila£ 

OK" liSofcj . I**** ii^Ji aJ «JlL^ jSLi igh j>A f~~*- i/\ aJUj Lf Jit ojlX- JU; 5^1 

, g. • 
j^mjLI i>ji*- iSy»- Jj^ai-'Jb iubJ iij^ls ^Xl^ 0l t ^/l IJ^ A^wl^ll Aipbi Jju 4 ^J^- J^ 

jj^/1 0^ ( UyLi *-mJLI iai- 131 l^l^ J->*^w 4^ but ^-Aj 1 ia i..- o HU- ly»- U?jAv- 

* * 

ojoJl! aj^T J*>- 01 ^ywJl aJLa JJJu" Jl ^JJIp U- jJJJJ . UfU ip^w Ju'jup ^f 

'*& ( ^J- 5 Jy^^ ) ^^* v-^- >y *J^ : y <iLi^Tl J| ^yuw ^JLJIp 01T Uj 
Oljjl oli 1;U^1 iiy JJU-U ? V-i; MejUlj I4IS" fWSfl ^K/^ yb" Jaj t JaiL- ^«^ 
djjfc 01 jjP . J&-\j CJj J ^j^Ij f'Ua-^aJ U*^ 1^1 4J lJL* t 4-^i; ^U^/l ^ Jai^J AjiLy^ 
^£l JJli! </^JlI ^ ^1 iAlJLi 4 UlT ipbi <*u>. <J L-JL J^" (I WyJl Ala^il 
oiU- J^lS^j JJlll (^jImII Jp Iprf-JJ c?jJ yb; M S^Jl 01 31 t 5iJ^ oL-Li <^/s«i 
ibjl UJ5} . <l ^1 jl Jflll ^jiJil d lf 1 J c^iJl ilb ^ l^ ^ Jaii /b" J, 1 i!Ui!l 


ol 
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j^o Ujlp) yu^\ ja l^uJ ibp 4 aL* alf ! J iJliill A^il^ jyl" :>bjlj5li! ^jlA\ jiJ^I 
01T t jJUAJ . LJjiLi c^iUl j^ Ujlp \ <UIT V^i g?l) ^iNl Ua>- Jl ( Uil ^sJLI 
fr i»JL ^yjj Jp c ^-^ '^ >f- ^ JSULI tfj=-U P& o* $* *M ^^ <*U«-^ 
liJo iS^U j^j jJUL d\j tfrLio ^r^* c£^ fW*N aJ j^i uilT <Ja-j jl — aJ ^-Pjj c£JJI 
c U.I&I VuJ j* ^>Ji 2 xuJI ji^ JwiJ Jl Ja-r ^i* ° 45 j 1 -^ 1 J^' *!• — ^>J 
. a^ °60 jlJbftft Jict- bl U.I&I IfU-S ^ ^iu^II 3 >j^\ j3*r J^£ Jl ia-^j 

^ L^L^ ^—^ Jib JUj c*s*~J\ jb\ mUI oUWAU j^ bJL* ^JLJIp Ji>-N oij 

OS* aJIWI Oyli Oy|^ o-La Jjlj . ^^J dJLJ^-1 L.L-1 IZfJi m ^hi\ Ji^J j6\y 

JJllI e£>^~il J* W^* ^ l? 5 j^ ^r- ^ Ja>"^ M * aS^>JJ ^^ <-JjjJ ^W* ^^ 
t£^~il Jp iJyH^ Jjlil t^i-il iJ/S Ol U ly^Jj t ajjL^ V^j <>-*-* <j ajjL-o ^bL} ibj; 

Ujlp : ttUIIf ^k^l 5^a 0*>Ua; L^ C-Jl JJUJbj c oU l^ JJaJ ^ ^JUVl ^Wl 
* * 

J\3 01 <^l t a> 4^^-uLl s£jl ap^- ^ Jb>f JJllI g^i~U olf I J olili iJUdl Sy 01 JJtll 
SjDI c-^Lp 01 0i>- J t ( Jjlil c^>^' J*j ^^ OLi yfc 1^) |i— J-i ap^- j^ ^Ju 5jaJI 
jyu c£l ) f jL*jJ1 ^JLJIp 0/ li^Aj . bU APpJl f\L uju ( ^JiiMl cJ^=*4* J ^/^* iiU*S" ) 

. ijJai\ Jaaj (ap^JI 

Jjl t Oh* 4 ^*y ^ ^^^ t>* ^ -^ ^>.^JLil Ol^l A^ JjfcLi^ j^ ^JU lp rtl^w-l Jtfj 

ap^JI J 5^L[})I «-La J J0c» 0|j t j^jll ^* j^^-^j ^bjJ <>.^jl1I 5^JI ap^- 01 t Ojj U 
aJJIp ol If . Ifr^ai APpJL. Ji-Nl Ji L$ir Ju^aJ JjU yu^i i*i ^ Ijlj ^jJI oj^>Jl ^fr 

£?/* 0j^ 4 -k^AI j^J ^->j^ ^ u — -l^J c/>^' J>^ (J^ S^SJi l^Ja^ ^ji\ iil—Ai 0i U^^J; ^^ 
^P i/>^-i^ J^ Jp iJaiJI oJLa -Uj a^ u--b' Jjlil t^y-AI j^ ^ki ^ -^^ 5^JI ap^- 

Ak.^Jl V>yi Ol**>U!l oJLto j^ jt^U-1 ^ 4 ( \j£j>- 5^1 l^ OlJb ^Jl ikdJi t^i ) AiJ 

c^yL U ibjJ 4^- 01* 4 pjyaJ\ J (^ IUjjL* ( ^jjj ^ JfcJI Jak> ) *—j»- ^1 la.5.^ bj aJI 
J ^^Jl 01 Jl JLii Jp Sj">U jLi.1 |f . ( aiiiJI ^jLJ) aJU Jr olill J Uai 32 ^ 
Uixi 4 Uli ^JUI ^-J i gy±A\ \1* 01 Jl a^-jj ajI^I J ^Si^/l L?>^-il Jp 5^xJl (JJy 
4J| iJJi £jk ^^^j t aJLp d^xJl t-j^Jcj ^zli iiL-di Oilijl 4 Ai*-*>Uj c^-^l aV^u Oili}l 
lJL>1 f . ( <JIW1 (^U ) JbNl Ji <JLp a^^-j^ 5j£JI c-ib Uli ^J^l c^J.1 jU» lij 
U-p Lf**oij ^A iijlil cAjy*A\ **Jh- ijA AJaiJ Li*-I JLP d^Sol 4P-- Oj I iSj>-\ ^UU iia>-*>U 
4 ^ji\ jjp JLj-I^ fAjdJji Jp oU^li oJLa LJ 0j>J 01 J^ij 4 oIj^i*JLI oJLa Jj^tl C-aU>-l 
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. iLjl^-U Up yjJ ov <Jt ,> ' oVl <k—i U ^-M U^ c oU-bi-N^ oUa^^l 

lJ^Sj UjL~» Jli 4 ^jl A* CJ€ Ajj\j (^\i AJuJi C.SlUl lij AJl ^yb^ Jtfj . \Jur L^ iilijl 

( i**-Lx* ) ibjJ l$i!Ajajl iJaiJ ja IfrwjalT Jl 4-iiVl 4*L*ll Ol* c oU iijiilJ 4J1WI ip^Jl 
^P 1$pUj,I Oli iUJUj 1 £*jN £• jI^^-^ JpI Jl iJyLiJl 1^3^ ^Ltf Jo- ^ j^il ~ 
^ A-iiVl iijJliJI A^y*- J~>j* £*? Ol -bw 4 jsU^P ^jJ t>i£*j . (j^}!l a</» £-* jy*i <y$\ 
UJUP (<JapVl aO>- *JL> U,IJl* OJj * Jlx* *Jai j> 1$jLU ^ 4aJi£]1 jL« Ol Jp 4 4-J^LiJl 

. ^Nl £• °45 4jjIjj cJii; 

W 4>* ^J 4/ J ^i> c ^^1^ ^ l J^ 1 1>* Jb -- bJ1 <J ' <J^b ^^ s^!> 

^-U J ^-iyJ! oljlj^l ^ ^U^l If 4 3,l>l S^ ^-UJ ( jlyft ) ^U- Jjt j> ^ 5jW 
J^b Jp Ji^j (c^ or*J J ^Ir* 1 ^-^ tfb ct!^ 1 >V ^ Jl V J* ^^ ^1 H 'cj^ 1 
Jjjw 4>yc. tj ^-j^Jl f A>w-I Mj : J-?r Jji SHLr^ t djAI Aa^ Jp ^j 4 s — >J ^-1^)1 

. ^Wl ^,^.^1 J oL-Uil oJLa Ji^ vrf Ji jUij C-JU51 ^ 
^ ^jLUJi JU > ^Jdl ^UJI aAJ* Jp ^v Jb- Jlf>" f^ jsU^ 5^ ^ > 

^1 Oli J-i j^ O^l Jp JUay OlT v!^ 1 Ji U ^iii ON dUi . o^>l uyJi S& *> 
f UiJ o!^ yj If.i^l ^1 O^Sf! ^j t >A1 cJ^^I ijl) 3>^.j jLLI oli 5>3^ 

oyJi jp (ftiJi ^J\ diuji c5 ^i ^^ ^liJi ^>\jA\ ^} oi u ^ . wyi ^Ujl 

4^1 AJi V U 4 ocil ^^ oU ^L^l a^jIj f U Ji jJLJIp Otj . 4J^I a** C~£&-\j i o^l 
: aJU\ v L-:*J dU^j W or ^-^JWl flWI 4 j.^waJI j* j^ flfc 01 4 dU 
f 1^5/1 01 yjUJl S^iJI Ji^ Lf i I Jb! Uto. ^Jj ^r^UslJ, >J^ « J* ^ ^U- 0} (1) 
^ju- Sybjll 01 c^i If t ^Lt^ >ai ^ Sybjll ( jl^t) ^-j! 0[ (2) 4 1 iUITi iijU-JI 

CV (^ 'tfr 11 4^ J^ - (C?^) ^ ^ ^ U ^ (3) c ^ 4r ^ l^-^ 1 V 
J*LLJl ^ jujuJI ^ ,JJI* ajLJI v ^ 01 (4) 4 i ^^i\ f UaJJ jJ^jT jr V jw^. >^* 

. W oXj*y fjf ^ ^^^ b*-^ j?M^ ^V* t/ 11 ii ^ 1 
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^tf.1 J^ill 




Ui* jJjJ Uj^*jj 4 JUJt oJfU ^-UiJ U^JU» 
^yrMj i^t -Lit ^j t'O^t* J*- Jul L*tf 
jft* ^ji J! UU* V'^ J^* ' *>' tH 1 ^b^* 1 
jXi; v^LJ u^* -r^' J* 1 * J V* tU-Jp^jl 

^ oij . j^\ 4J^ oJJlj Slij JUu £>Ul -X-p ^ (1727-1642) jt^j j^wl ji~Jl jJj 
(j <~>jj£jj c5 Hanna Ayscough *J>jSwJ U>- JU.JJ Lp1;j UjU» Olf ^ JUI c «jl!1^ ^U 
d\ ij *4- ^\^l t i^wsJl JJp ^a olf jjjjjll Jl ^j t Lincolnshire ^ ^^J 4*Wii 
c SJL*— iljit <J>«-~*J ^J^ Aj . ojluf i>i-^ J2> ai^ 1 0|j bj5 Li^ 0|j oU-t JLi ^ Jlaj 

£" JJ <Jy ^ til ^l^ A*^ ^1/ **•*% ^ *>Uai> J^^l Jt li^Obj . AftWI aJUIpI 4^y J 
^U Nj J, c Ai-^i ^j j>wl SLtJ <j bU jjftJl; ^r-jVi Jp l^U y I aij . 1653 f Ip J\ 

<J* t J** (J^ cilj ' ^»^ <J* "^r^y W^ 2 ^ ^Ic*' OlT AjLi. ^ o^jIp i^?» i^aJ \js> UJj 


jlC tJb;Lj - Jjt <Jj t 4-ityN jy^' JU-iJl J i*5yi^ LJU-^/ iiollJl ^jL^Jl jyr ^ l^y* ^ *J»J;b - Jjf *Jj ft 

. (iUJl ^U, J^l ^ ij^Ll ju,j 4 iJb ^Jait <i»U£ VI ^ j^-JI Jp ^jliil U^Xj j\J> 3710 
jUJNl ^ <^ ji±\ j* 3 c l/d^Jl J ^h\ jA)\ 3 'a^LJSj iUaVl JU-j ^ (1877-1826) Walter Bagehot „ 
. 1 1867 <£j&Y j>^ JI I W <^ ^j (1873) Ijsl&l ^ ^^( r UkJl ^U i-^ i 
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cJljJI^ <JUpI ^J iS ^ ^ J^i^-i J^ J**- c£^ OUNl ^ Oju iU-i jj*iJI 01 » SI t ^-^^ 
<jl^- ^^ U^Ui a^ j^jfj Jj 4 LflT <u"L>- *JLk «t«jV 1 1^ <u ajIoj jlT <^AJI Jji*/>UI 

. (I) «J> 

j^ j^t 4^i3 £• IJL>-J frUJl J-AAJ OlSj . ^Jj-^l 4*3^ (J <AAlj d^ Ijf jOi ^J-JI 4^15 (J 

L^Jl^JJ apI^JI joju *>U ^bi aij t «,l£l ^y^iJ Jl jd£ 0^ 4j^!j 4 ! j^ ^UapVl 
• (2) (( iyr- *-l*j 4 4^ 4pL-j %>*J ^i>J V^ 3 J^ *•!***; j^» 4JI O^l awi> )) 

5^11 d JL* *Jtf jjii . yi cJl (Jl dfr^Jl 4-&1I jjjj 4jjJlj 41*0 4 Aa\ rjj CJy .Uy 

tP^ 1 J* j^ 7^ ^1? <• ' B *H viAJ-il j^Ui V 4ji i*jp oii 4j,bi jlp j^ cj\ *\ i %£> 



(1727-1642)^^^1 
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0 * t 0 

u>JUaJl j~*\£ j* 0^ . Uyw> OK" 4-PJ;jll j^^ <*t*t 01 jP ^Uai 4 Cfe*!;^ JL**H £* 

o-liil ^JL Ujlp ^1 1 1661 ^U- ^ J^aJi S^l^ Jp J^>- J^>- Kty*^ l? l/sV ^^ l? 
JU; J ii;lp Jlj; V c oU*U-l j^ l^p Ji* c ci^Ji dl!i cj rty*^ <*+\*- cJKj 

Jli aJLJIpj JSj J^ji^ OK" 0' Aaj *U- l^i jj^j ^L-^l Jl ja +*J\ Jp t oJlij ^jiau-;! 

JSUJI jJ^r f U* j* ^UJi jjOi 0^ Uli diJi . i*JbU ^JUJI ^ LjkP Ul^-J j^^J 
dUi <^ Vjb l^aJb 01 iJjjdl (J aT)U)j ^J Jp 0^ t aJLJIp iiJUl^ j* jl ^^v- iJl AyS/ 
Jp 4 0^3l ^J> ^Vi 01 ^j i3iJUl a*,*LsJ1 5>JI jPj 0>*W, jk-yt JUpI ^p L-j^ 
ja i, frljj^iJI aa~**>U JLpI oii>-l Ji OK" jj^j 01 j& . Ifi-fJjj f JP ^Ua7i Si\y ja **J\ 

U;j-^i A*j-iaJi ^p -L»Jj>- jt^Lt apLs^ Tju oi OK" » <^JU1 R.Deacartes c^l^o a-jj, JliJ 

#1* * — 0 0 

4 Ojlxp Jbf 4 *#U OK" jj^j ^ Ojlxp jyb" 01 J> (3) « ilkU aJIj 4 ( ^a^i jjP IjUum l%£ 

# B * 0 0 — 0 * 

<^aJl Isaak Barrow jjL j^wj ^^ j$^ d- a*j jJ^J 0l jp *)Ua* li* . °h Ul yij 

2L-l;^ jj 4*Ljl C-iJ |f 4 C->L->y Ij O^il ^Jp 4*5jiJij j^ A-Jcll cJ*yu j^ Jjl OlS^ 

* t 

A?b Jbj C Ajj^y I 4ll;lp Ajji; Jp ^ ty£ J 4J2jft>Ml A-^- frLjl Ji^J J^jU ^ OL^saJI 
i * t. t. # 

' 4 OJLP ^l -u-*U* ApLsdJ Uajl lJb ^ 4 l t CjL-^ i-^Jl ;U1p JUpI \J\j$ a~Ju C-i^ll J 
4£Um\j2 j U Jj jjl 5^Jl ^f^l 01 jjP . JUJl ^ jjlaJl Waiill AjLil^*-^ ^r^-l 4 JUj U-i 
S^L^-i JijJ Jli U J^P « : iiAUJ . 5j*^> jvP l^ c-JUall ^IS^fl 4i-l;i cJUsj- 4 4-^ULl 
01 Oj-b 4 ^^JUJl <**U-I j^jU c5 <jfcyi jjipl Csy 4 « 1665 ^lp J^l / jLJ J ^j^^lSLll 
^L^ Ajlx) ^^ Aiui-1 oL^yi^ 5JbjJL-l aaJUJI ^ £*£ Ji 0^ » ^^J oV Jb-1 U> 4jL 

. (3) (( V^U-l aJI^Sjl* Jp oL-I;J J 4v»JiJ y^ai J^ J 


Jl 3^J1^ ^^-^ 5;iU^ Jl Jtjj £J* \J 4 O^J ^ O^pIUJI frly (^i; 1665 ^U- ^j 

* ^. * * * 

4~U-1 cl 0K" 0^ V: *>t*' ,J 4 i/ 1 * jl*Wl %»l> Oi-JWi OyWl ,^a5 ^-^ *ri;>JjJ J ^ 

Ji 4 ( 1667 ftp) £*pS Jl a7^p jj^ 4 OK" <il -o jJLJlI ^j » : aS^I^ 0^ OlS^ll ^p 
uL> ^j 4 Ji\ Jl a^I ^ 0/il ^Jl %UI o^Jl oVUl ^ aJUp! ^ LV ^ 
j^ Up ^J^ Uj ^1 (aiisli Ji^) Jilsdj, Jai/1 ^1 a*Jpj J,l£% J^UJl 


o^ 
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JIT 4 ^..d't Sail ©JL* frLJU Ai[ J^ . ( aJIjlW ) jiJ^Ll Oli 4^ Uajl <JlJL£"I £" . (4) « jy\ 
*^j&\ liy* i i^S\^i\j j*j>1\ Jp aIJJ- jJ& tf Ja,r,,*\) 1>J\jA\ aS^J-I ^Llp <_/*>** a* 

00 * 0 f 

IcU- U^li kiAJi JOu ojlp jjl y%Jl dlt $\ u ~+£l\ q* dJOy £* L*xp iL«-Li* ^yailtf 

,< 5 >«^IJilid) 

JS) 4JLJU JLpI J-^jl 4 «-i*y t !y <j o^H L^Ua* jiJUUI oa*^' u>*WI jil* ^ 

(*W ^ *A' J* S-*^ cT^ * W^~^ J*J cfc^ Ui^* (J* <J* V^UN ^1)^1 C-*ia* 

jl JLj t dJL$5" o^msS ©X» ^ SJLiJl JUpNI oJl* jj>*JJ 01 <u- <J *<^^ ^LiJ j£*1 u^ 

• >*>» t> ^ ^ ^1 ^Oi Jp (yB JtjJ IA\ 01 J ^IT 4 ^AJi. J* A.U-NI c bi. 

«-ii Ji J[ <Jbi ^j *->- 5-^1 <JUiJl 51^-iAl frUiJ Jp aIjJS ^ [^ jS ^\ <~*y CJS" 

JlC ^-a^j 1 ajOJ ^aJJj ^oJ-l cilji 0l Ji »ji 4*>i; 01 J JJ4j t (>>** ^ ^4 ^ ^»-i>* <J 

ul$ <Jy» U~JU j\ Ua# Uip I^SLi; U U^> £i ^ J& . J^Nl Jp- OL-Jj UjJL^ l^JLi 

^^ . frL* Jyf Oji-^ JJUaj j* U 01 -^»-*^ t CUT} c5 i*5^l^ ii^-ill dJl» 01 i-i^ t ^t*«-A>* Jl 
U^ <J jJLj 01 Jl 4 AjiL-Jj UU Jj t oUL <i*i ^ U ilSLi^ tUfJ J*- J^li OlT ^^J 01 JU»N 

Ail jJLj jlT aiJ ^>- » i aJU-^- J lA*- Uiy OlT» E>e Morgan J\*jy {ji Jji 31 ^j^Lfj 

. (6) « 4jU^i JSUj jsiji Jp I^ali O^i 01 j^c If X* Ji^u 

*-• v— LJ Js^i-Jl ip^. JjOt* 0[| ilJUJl o^JiJ Jp JUi*? iJUllI ^ ^J 4^* CJlT 

ja ijyill cL£i\ cjif ^jMl 0L 4 5^1 oJUbj . ^jMl Jp Jj& tj^ ^y^ jly^S-^ i^UJI 

i^UJl iytM. v-^ cr" 5 ^* *i* ^^ J 1 * ^ Jy ^^ i^a* ^ ^1 ' 5J W^ J^ (1 ' U>*Ja^ 

jj>- UjiXi ej ^mi ^ 4 ^jyi jp. fiji^i j ^ui ^ ^\ spit 4-ij ^ 4 ^jvi jp 

4 ^J 1^1 Ju^j ^Ji ajjwJI UajI O^UJl 1JL* jv ^ . L^j iiL-il Jpj U^sibT Jp *J^* 
£* jP 4JLiU Uof 01 ^ \£[j 4 l^ ^U ^ <J\> ja*dT N ^jMl Jildi 5y ol ^j 

01 W ji Ji <LS^ ^JJIpj JLT dJLJlSL* J^ 0L ^ cJ^i (lj . jlUI J fW^I 
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iJu ^ Ol£* (^i ^ tJU^j v^L-I v>^ otf*>U> eJw»y 01 ^^e i-5s^L»jJI iUil ofe£>- 

0&"» jj-2»>* j>P $y& M*i jX UJUP <Gi Ja>-N} c jj-i^li Jp <-i)U*=* fl» ^J$33 J ^ 
C.^,,1 j*-U-i <Jp kL«J ^Jl 2LtjJ-l jjj 4 4jila£ oUlyiL ^p^cJ *jp4 Jl I)>*ij <u£)j 4 j-^o 

y. oir u^j ^ 8 >« ( ^^iju 4 jjjNu c^^S/u i^Jito t jt-*>Jtt t> *A[i : ;l*/iu 

oJLijjj 4 £■ ji ^y Oljl I *^ j^ Oj^a o^'^ *>^ ^ ^li^u-i Jl ^l^Jl « Aa <uiL-J 

01 jUupI | il 4 fr^all W~*- *i>J ^^J Jl J**h *f#U ifj*W ^Ui ^L£L1 ^W* 

k # 

dDS Jp jjji OtT jjjJ 01 ^ . g\y\ ja Jai\si f^\ Ob Oyr\A iyo 4 Christian Huygens 

^aUcj U yi Jp 4 J^UaJt JUP ( ^-yii. ) ijOa*i» 01 v^ ^^ « W^ ^ J ' *^' *^^ 

^ij k k^-ji ^y- viiic ilJUJU 4ilj 4 *>Ui «jja*cj fr^aJI Ob 4*i jO i t-^l^ C-^l ^y^- 

Oj* c Jl>- y ^j . « £>&yy 9 fjJI lS^^" 5JUai> o U. » k> ja ^b <^ol^ 0i ^^-^^ 
l^^Jr\ jcsm^W y& j$* *^l ON 4 i^U <>*-xi Jl 1-bi ^uj N JLi Ua ^ jl^l 

diJi ajyj 4 i<=ri/ y^ cj l>siP jjj^ < T -^ol 1667 ^\p ^ r-->^^ r\z»\ jlpI 01 JOuj 

* * j, *■ * 

IJLi 4 4J UJL>- ^^JjJ dy^i d\j \*rPy *j*j* {f Jj^ cJ^*- - ' o^-s^Ijj ^J 4^« < j£ Jy»U» 

*jIj |f 4 *jULij£l ^p ^^J- ^ -Jjy j^> <& tiy*i 0i 0^^ oLj^poJi j oj^l^ «.ViJL ^^J 

* * * * 

Oi-JLi <^jJ L-laP Ulfjbl vLr^' *^* J^ -^J • cT^^- vlr^ Jj^ >^ *J-^* C? ^jW 1 

rdi; Jp jjjj tJpiJl IJLa *j*L-ii . 1672 ^Ip ajlAI oJLa ^ j^ap ^^^e ^l>«il Jl ^1 i-S^lll 
ill A; I OiT ^JUI » Robert Hook iSyb o^> j^ L^-li ly>»A ci^ ol^pdJI ^ A-*ip iyiJ 

J*lT ^Ip jj^c L 0 . c+Ji* J Jbr 4^1 jl aJLwJ jJi; 4^1 J-i; ^,U'mo N o^ c^JJI ^^^ s-'^ 
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aU*. U j>^Jai\ ja 4jU>[) 4 oLiiLll j ^Sfl J jLj tp,i> JL> ^^p- 4 A^JtJ j^J ^rJli; Jp 

. (( A*Ui aJjp J ^^jwj OL^ «Jajij 
Jj>- jb JJL>- l f Jp Ui> Jii frj-^aJl a*~1» J s*i}*3 ^J* /*-* <j^ ^lfik>- W 
j-^uJ . j . ^ yu; L.j^p 1684 f lp ^ Lb ^Ul J^l^ty J-^Uiil ^l~^ uJUUiTl 
^^ c-^LJ-l IJla ^ Ai£ yu ^ ji^j j>-\z jt^ 4 f y^J^ ^ ^ **£ W. Von. Leibnitz 
dU i JOy U J} j^ 4 ^Li^l \jj> J jJJ aJ ^ J^ r Vi i^l J S ..,J1 y* 1704 ^ lp 

^jill , LjUsaH Jp rja± Iju ^IjJl ^j . oL^yi a^ju jilJ Iju Jl JJ ^^ J>^!^ 

JUiiL Jjbl£ \y^ dil* £*j 4 JxlUJl ja JT J*P ^ ft^i (f\ dyyu \yj£j ^ ^-Ul Ju 
3L>- iLb J>- J| aI^JLU fil* 4=J lj . ^lil fl ^i5o| yhl 4 eilij^l IJu* ^^-U* J^ 

^1 }y fOP ^-^j frU-jNl A*^ JA <£j5 $ jJAj Aj^AJ JA djjg' d^ 0l>- <V* < O^ 
( AjUaj^Jl jji-l Jji ) OjjNl SjUJl ftUip pjk*A d& 4 ( i*-!^! A^jJUJl AJ^^-iJ l^lai ) JJi 

x^LJl OyiJl j^ oLui\£)i ia^l^I J oU>L^ cj-saJ^ <J AjliLij^l j^a! ^^^ ji>- JLaJj 

(j^j Np 4 Irti <~~&j Nl ^j^Uil j^ JlT Principia ts}il\ 4 aJ J^p ^1 d[ Jj ^ A-ij^aJl 
<e**>*Jl /^str" jyLi ^^l^xil OK^?- jwutf O^^' tlr* ^^ "^* ^j\5J £"^ a-^a>- 

JU J j^jj j^ JIT L^i 4 aj^& oL?l Jp jili jjp Jif iJyh Dl *-• 4 a-oI^JJ 

£j>*5 d\ ^ dfS aJL-j ^jJ Jp aJUlI rjb 01 Nl j^j jjJ-^ 4 Edmond Halley 

^ Lfciljyl ajj> >c« L*£p A^Ll* (^ii-^" ^«%».%tnlt (jiij V~rf ; t-'ibj^l^ 5jl cJK' li| ^S \psS\ 

1 J, * « * * 

4 IA>J^ » . ^IX* (^j^^?- Ailj c-^U-l 4 ^j>«JI 11a Jp £j>cS l^b Jiiuo lili 4 ijJOy JU aJL- 
* * * * », 

ajI^ ^y^J jf I oij . « I^pU? ^Jl aJ*Ai1I aS^LI ^1^5 ^Ui^ r- y^j ( 5JUiJ\ ) LobLI ^ 
jl **j . ( Ocj-iall aaJUU Aj^l^i t^-^VA* ) ^!r~ J^ AiiJ Jp dpiJ ^ 4 l^fi 18 J Js^Ja^l 
Aii^4 oUI^ apLsaII ui*!^b ^^^1 a* 5I—J— J^ J^ s-^ -tf ^^ v^ 11 ^ 
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jj\ juH* . &&i\ Jp \Jg \*jS\ 3 uiJi JUpNi ^ ^ u jjipt jji, aji Ni t W 

ofcf^l £r*4- L**J (•**■**■ ^y ^J- 5 ) dJj ^ <£/s aS^jj aaU- ^ 4JNI j-y 0>T 5;^? 
j^->j 4 aJlIp 5^-i t^Lil ^1^" J-^ J& i^.u**^r\j . a-oU-I Oy U) *~&£ ^Jl 4-$L*LjJlJl 
^y AP^jf Jp LJli ^}J1 f U±J1 06" JLi) I : ^^JWl ^ai! (j U JJU N Ai^y Ajl£. a, 
JliaiUM Jp ^..n.s^j ^l^o c-^-^J r-^b lS^ Ji^ Jh bj^ * J *?~jJ3 4JLL4JI oLj»lyiVl 

. (10) « o^ sl>lj pJI p^oJ 0^ 01 ( -Ub^Jl ja j^JLH ) 

4 u^*i J[ A~~~J-1 j^UU J^J 01 ^^oC <JlS C.J S> ^-^J 4 1^ JJlk V SJL^ b^>- JJlo 
• iij . j^Nl Jp aa) jl a*J> ^1 4 dUi *-* 4 U j& 1 iJjJa* ljLi^.1 *L*-£J1 ^P c--^j t\jj 
dftUj J4-4! ^S" Ifr*^} <U>JJ A^jJl AjlJlixC Jaj£>-1 Ly l-X>-^« 4jL*0jj 4 Uia/1 ^^J S-"^" 

^-tfli ^b£ii ^^ ^^ o^ *j^^ ^s» c^^-si Ws" ^^ ^ P^ ' r^j^ <J *^ 4 

. i\jji\ ^ ljj$Jl\ JL&\ iJLP Jp b^pt 4 I^m 5000 yi ^Nl ^ 01 jlj 4 a^U 

<iS3j 4 Nl ^pJ iLf^Ni ^p UiU 0^ U> ..^p jL^i j^ 1692 ^U- jj^J jIp oij 
oii t dlJi £*j . Wi ^1 ^ ^ 4JI ja f*J\ Jp o>*Ip ja v>. U J^JI ily Jp oj^\ 
iJSjt) iJil *-*^ ybj Oi^^l ji-^l J*^ viijJI Ja*± ^k*\ i[ 4 ojjl 5iL£ 4*JU31 4j^ r^ 
1704 ^Ip Opticks oL^aJl jj^Al 0^*51; j$£ b\ JJ C^-iJ Jl *yjai\ J A^aJ ^P 
iiyt Slij Ji o^JLi c/ 2 *^ ^^ di)J ^ ^* 4 c-*lsxJl j^ j>-\Z J l,...^!! Otj . jjAi^ 
iJu Ji-Xj Jb oij ( ii^i UU ) 4-&U oc^JJ L^j j^J c-^ol f UJI iJU ^ . 1703 f U 
iJLk (*!AS3l uJLUj jl <^Jj c 1689 f.U 0V 1 4 1^ W v^^^ If • *&) J>- s--^^ 
, 4j>^jL» CJlS^ oiiU j^i ^,-Ug UJUP oO>-^ 5y» N|[ Ai^JaP j UUa» ^Jl SJjJI ol^*Jl 

^,,-sa;* JLj o|^ <Uy& kiUi JLiyj c ^iJi ^JL- jijj Lily ^^J j^p 1 1696 #lp Jj 

4 1701 f tp ^^ A^ai Ji ^1 a,UxJI Jp UkiU Jb j# jl ^ . jl^U JpV! ^J)\ 

. A^l 4JLs-!^ ^ ^ Jl ^^^ Ifc AjS^I A^lp LLP ^1 jijJl ^ A^u" 01 Nl 

Aj'L^ai^i jg\ ^Jj6\ 1UJI jy- ^^J J^p ^ ji^dl la*' ot \j~i 01 j>a1a11 ^^j JjU- JIaJj 
0V il-UiJbll ajJJ 01^ 4 jJLj ij' 4 A-^ii jj^J j>Jj c a;L>- ^ 0j* ajj j* <~>jA> SJd U-y?* 

Ijjh 01 V . A-P^Vl OJJ liiji J A^..l.> aJUJj 01 t) LpI; 01S^ If t AjcAsU rjl> ^^ivjw 
»JLP1 ^ JUI iLJ! ^Jy^ j^ 1^-f l^jf J-if Ji^J ON 4 (JjAj u^ >jz ^ { j^d\ 

IJL* OlS} 4 1705 flp J oi aSUII JJ ^ ^li aJj Jl Uajl j^J *ij oij . ^^UJU ^jJJl 
AjI^ yiJ Jp fc-^ii^ 4 ylj a^j ^ bU *5U; ^jil" |f 4 Jai JJ ja |llp A>^u-» |l li^ 
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ja ijJ^\ o^juJI l$ oj>\ JJij . Principia t^ilii ajI^o j*~i\z> ^oukj Opticks oL^^lJI 
j+*i\ ja a1 d^j i 4j\i>j ^>- fciJJi j*z*\ Jij 4J> vy^b ^1 J**^*^ *-*lr* f*^ J*J ^^ 
^ L-iyiX* J^ ^ 4l\&- ^L» dl piapVl u^\ ~J 1727 pU- ^ ^y Ujlpj * . Up 84 

<^ ' <J>1 s-^j ^?j 4 <-b 3 s-^.' <^b ' *^"^ <«^ -^ii 4 - ij ^ J^ ^j * a"^ ^^ 

Jbj-j j^ Ja^, l^ «jjC 3y» j>-\j Jjl ^-^i — 4-»-iaP i-^i LlJiT JUl . Uil^l pjapl jP lil** 

^1 jl JUsll jl ^SCiJI (Up ^ o*-l 4>*iJ (1 c-^Jt I'JLa 01 jlaxpI $ Jj t IJL^ L-ji U^ ^JUJI 

.< 12 >fi1/l&lcj 


•iiL* 0| Jj . jjLJ^I c^JI J-*p (j^i <PjUa> ji tt,} J^jJjU JUD jj^J (JlL>- jUJ 
f y J jil^j jl&f <Jp ^jh If ^y jtfl l^U) ^ cJlf ^ jlSat 01 c~b 01 Jjl£ j^ 
oLj^iJI J jAj 3L-LN! 2LJUJ1 JLpI ji>- u&W-^l ^S" 01 y* ^il yNl 01 Jp . <;L>- 
^-UJl jj^ J-*p j*p <J^ JlfrVl a^-jj £~&i i S^ -*j *^ . W—J ^w 3 * a- 4 -* t^j Jj t •/** tlr* 
jAj 4 jJ^J ilp Ujup Ijlj 01 IJLp t ^^^ 0U^)^ Ol&i jp 4^jhLli Jju ^^3 ^-i- 1 ^ 
J oLiLi^TNl ja 5JLJL- Jl J-^y ^^ < s^ybj J 4r* Ji ' r^^ ^ *^^ 

^bj f ^ 4 4^ ^ * 5^-j-i *^>aJ* t/*^ ^^ -^v c^«--^' j& ' ^ k>^b ^ w^»y ^ 

y*jJl f lei ^jl J OuT uuiJI jyU J ^Y 1666j 1665 ^ U J *& diJi OiT » t tj*i\ j 
j?\y JSIj (1 jtjj 01 Jp . <13) « UJLilij oL^yi !>L.j Lji».j UUI iJbj l^ii- JLpI ^ ^l 

Ail 4 ^UJI J L^Vi ilUiil jot' AiJtJL. j^ ^4i j&j t o^-ll AJ^UV UUb Ajfif J ^Ll 

<J>\ Jp iJb If c iS^JJ 4i-l;5 ^ J d-UlSLit ^L.1 liL- ^yl oi *iU* ^JLJlp 0^3 
jjp l^Jp JUiJ V^tll *5^J-I uy|y> Jp ^/aii 01 -uLp 0^ ^JJl y* j;^ 01 Vl 4 ^jUI 
dyti lyj (»-*L*- L*^* J^ s^rf^ J uy(j^ a ^ Jh C-^L-i . UJi Uw»lj UIp 4Ta.^) ^iLilxAl 
4^ jjp ^ ^JJlSLLl c^ij Aii jOl^l eJlft k/\ Jp jlTIsI! J s^UJLJ 4*-U % . ilUiil 
JJ>o Ijlj 01 JJ t jSJj . <L* -uil iij jJ^ J^iT ^c^Ij; ^ y J) c ^c^^ ^j ls - ^" ^W^^ 
: 5,1 fJI lJ^jJ 01 UJp 1 4_» v Jk».ll ( S-£~JI ) 4-JL1JVI l^oi jL^I j u?\j-^\ a ^* 

aJUb (S Jad iljU Uji 4 dJ^ 0^ ^jj 4 S-ULt^ oU^Ui *yJ- iyf ^ JUJl 0J 
3^-bi 4i^Lt Ja*j *^ \4~0ju iUaiJLI tf.ij^Vl V^J Ja^y JjJj^* Ob aJUp 4~J ^ oUjJUil 
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UaJ {j*~&i J*i\ 0[ Jj . fiUailJ^tj iiycJJ ^ r ^\ LUp JL*J1 IJu* c£jr-^ ^ 4 ow»j} 

IjJp xliaj ji\ oUjLdl <j ioyiil objsU jv i~ i *J\ oli*A*Jl ciLi^l JJ *jju U 
^*f Jy£ IJbl (JaJI O^i 01 j£jC V dDAJ 4 b JL£» ^lUll b"JUbLi^ *bl ^ 4 jj,*^ 

iJVjb *^iJ Ol (^^ ^^3^ oUjJUil dJl* ^^ AiyM ^j j^UPjjl *J^ai jji; 01 Jji 
4 oUjLdl ja J~JI 1 Ia jji; j£ *Jb frUUJI Jl . y*ljJaJl a^£ *^>*u" itab> v-L-I oIWp 
If— <-~-b-Vi vv-Jall uyl^iJI ^W=lj^ ^ >~ * 0* Oyt>^i 0^ p-* p-r* ^k^b 

. J~~M lJUt d\jy>- V^y til *-?J*~^ pr' i^ U^pJLUv 

<^ill «ioU-l J>y6 Ol V>l LJp 4 U dy\i i*~l* <jP b*0>- J lis J^\ 0j& ^Jj 

Jhil ^ill JU-4 Njl L* IJu* ^Wi'ij . d^o^ 01 jZs ay^tk k~J ^1 Jp aj J** 01 b£ue 

jLjajl Aji Jp jVl Aiyw Ol icJa.iM.J <^JU1 ttoU-1 4*~1> *.gil ^j^XaJI bayli* J \jJuaj <uxJj 

o^J 4 4iyM L^ c— J — iSj~* if— *U>-aJ* uy^i <j JsLJJ ^ £*^ ^1 ^ 
^y-J 4 iiydl j>P ^ULl ja j^jf ^JLp Jii 4 kjujail uyj^ail aipL^ JUp 4 J>-A! <^^>*I* 

4 l^-Li! aJUp ii^t a^ 01 f'lku-l lij Vi iiyM jjp 1^1 j^ -j^li Jp 4 Lp^ J^U^ ^ p*\A\ 

UJL- ^ ^ladj I OjiUM 9 j « <ioULl 1 uy y ^* Jl * 1Jufc I4;^l 01 JUj -UJ 4 d% 
ja Jp ^^1^-i ^t iLJL» Lib ^jU«^- rfwJ-i IJla 0J : jyt* «J1 c-J/51 ^Jl <L>2\j}-\ ja 
01 l^pliaiv-b ON tiiii 4 Oy|y t<*-^bj u^!/' kuyij U L^JL bU Jt OJj ^^ 4 ^jll 
dJl* 01 j^p 4 tUdiJl ^y* hj)j Ajbii ^Jp l^i J-iaij ,JI iiJbil 4-L^Vi ^ aJLJL* «uty t-— jJ 
01 ^iyi; IJ^p^ viJLiJJ 4 OjjB ^ J»Li^l J JLi; ^ « iloiji-l iLJL- 8 j^ <**UM ytH 

. L. ^ ja £f*JS ( iii^tji-l jl ) J»tiJl dJUb ^- J-haJj 4 c^* Jl y^iJ j^ iSy^O ^J-l 
4; iJU 01 Aj j kuJ ^lp jwJ AjL 4 O^UII Ouyw OiJ J^J . « «;Lm^ 9 jl <wJ-l f jlJL* 0 4-^-J 

: ftj^AI J <jJLL»\ p~?r jL^ 4 iiAJi Jp Ua~w Vli- i>-U . e3j^l a**- tj l-i^* js^- jLm^ 
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<Jil LJU- jJU U j^> uv|j^ c-*Lij£*l ij ij**** 4 pU- <^ iUJl jl 4 t^lij**^ f JL>*i*w 
iJUi obi jjipl Uj£» ^3 jrfV\ «^-l ^ Jb V Jj 4 oJL>-j L^ Jb-lj <^l ^ t5j-^- ^ 

jy^ <U-*«j dolj^ iJ*-^r* OL-L* S;j-*a; -i^y fp' oUjJUll A-^- <Ip fji ^*} . *j?& j 
4 c-j/r* jj-^ • **k£ H^ J/* *i^^ oWy ^Jajw l)1 j>jC O^l JLiJ 1^1 jl 4 ( vl/^y ) 
^yjl^ . « jJLaJI^ ^jijJL » aoJj (^JaJt ^t>*ll 0 1» t « kjb& tkj^ * l^^ <f^ ^^' 

* * 

LuS^I C^riaJ^ *-!/rl Oii >s^^ ^ ^^ ^^^ bli . O^JaJ i>i-^ jUs>N *-r!/r^ «^^^ri ^ 
cliil^Ll dJlA cJua. Jjbfli 4 4jujJoII ^ (gjf il>s\j>- U*!^T (^JaJi^ vyr* fc}*i t J^- ^ cjj 

* * J* 

(jyc« ^-^ (j ^UiaiJl j^ iuiM ijaij A& ^ t3LjaJl ( LiL-l If) yb 4 Ojj-»*» h.^il j *^ili-l 

. ifj^ Q^^j v^' <-iwj 
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IlJjJ ijJi\ Jl£il J>Uo-l : J^jj Cij J Jlyit Ol£il J JaJl C*aL U 01 . jLyJI ^l. J| 
^ai; ^ Wju <lol^l oUUb JaJy ^ Ol&l J oUUNl jr i O^l ^ olib-lb 

J*ii tJli 4-L* Jauwl ObbT iJ^Jb jl&l <JuyJ Jp j^pli j^P 15" Uj . <L*a ( :>b— [) f-b^} 
4 ^Lii 1JU 0} . 4-^L* 4i^i? cJlm?J Jl Jilii f 4 AJytU jjP 4**-LNl j^>1*}\ X>-\ Aj\ Jp 4j 

J^t Jp l^wyj ( y-^b&l jl JJJ ji f oil _jt y «..■;. Jl Ji* ) jy*5AJ S-U-j ^iJ^j^l ^ 
N ■>! t JaiLi i,UsJ J^l y* U^JI dJu J r UI ^ . jy\sbLl o* J^yi ffc~ll -^ 
^jb Ji^j M J i*jy*ii 3JL>-^Ji <L--uAI cJiT llj . Ol£it a*- -La cJ^ to[ ^/l L ^ U Oj£j 
JaiU Ojj Ja~~u jl t^jJii Jl&l 01 ^j/ii j*\J\ CJ^l J x^la bill 4 AjJLliNl IL-JuAl 

. ilwU oJuL cJ>jJlil (^it oy^U-l ^ iib*^ ^ail AtL^j yb uy-^ Oy Js^l ^^.U 
Jl V-jlA! ob^Jl Jf l^*j 4~-L-Nl AjJutfNi cA^jUI ap^ 4 <t-U*^ L^-uAb ^j 

^-dl Objl^i.1 ^-^ ic*~*> ^l ti^ bj* l^U ^S^Jb l/^J 4 ^W:^ *"*■* a* W*"^ 2 * 1 ^ tlr^ 
Jb-lj ^nj^--** <Sy* *biJ[ ^jC ^/ 4Jli 4 ^up ^L>-jL>- ijaijj ^ix*w« _k>- 5j: OlT li| <jl ^Jp ^^aJ 

t J~- bf fr^JJ j^uij a;I jjp , U^iai ^ V 7T ^jUo SyUH Ja^ Olj i>-j^ 180° dJiil bl^j 

4->- JUjLI S>l^jl (J ^iajj UJUP 4JJ ^C*- j-*i lJUy . b»yj>w* bl^y bfrLsia* ^JwaJ <j*-^l A*-JU> 

JaJj,* ( jNl Ul^l;i J tfAJl O^JI) U^T J O^^J-1 a^ 01 J>^J ^^i A*--UA 
. ( aJ^U ^b5 yb ) b-*^ bJLp l^ JT ^J i^^jj 01 ( jXX i^iu*v» -k^jaj^ L /^hi ^f*^V 

OtibJjT) yuoJi J ijc^Ll oliUll ja ijai- ^1 J ^- jly olib-Ii ©JL* 0t Uj . (^>-l 

^UJI Sa^-j ^Ij^w^I U^p 0^ t^jy^j ^p JIJ- ^Ui aj[ .?l^ JJUI ^Uil l-U JT 
l^j t Ujb^. J ^11 oUUlI 4JU J Nl j. A iasU ibli c..J 4 iiLAl Jp J^^JJ S^U 

5JU Jp J^a^i! Jb N JJUJU 4 4^iiJl aj^Jtjl ^JUljt ^j>JI oliUll Jp J-JaJ^f 

^ lijj ^11 jruii ^ ^r 4 '*s^\j h> M ^^lui ^y <^j s^ Liibx l» 
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iiliaJI aJU olpUiJ JUjcu-LjI c^JI aJU JjSj (oli^jl oLyj^jl oUj^l) 
aj;LL« LL-w 0j& U -Lj-iT ^-* mJLaJI oJift D| . UiLul JUL *-*/*^ 4 ol;JUI ***jl* <J»jcj 

A~Jj S> < ~*i\ J*iJ j^j i Ujw JUjl jJl (J?>Ji ji Ol;JUi iUuij O^jLJI OU*mJ-1 iUj ^ju 
Ju SiLJil <^l ) cAiciNl **ry J^i» OjJLp ^JL>*iww i\ c ^U-iVlj ipU ^UJ j~*j t«JLiP L-L-l 

. U,w Jby ^Jl AjJl ^U|l jIji^I 

C~*3 <j <£j*^ JS*^ -k>-*& OL W/*' Sr'W* ^J^ l$-»...,.5;» t 4*>liJl olil«ll Ul 
Irbj^ ftWI J ^1 <-»>H Jl W^* J> ^ j>* * ^* c/^ 1 4^ UtaUp t/^ 1 f^ 1 
Jp Nj IfJLjkf j£jC V Ai^all oJu 01 jjP . ( Jal\ J9^c^\ Uujh ^ oJUbj ) ^•^JiJ! Jj>- 

L^-iil; Jp ju*j S^L* jiP J^!A ^J^c—L UiUyl Jp J^nfl^-I t>^-j» t*^- SjljJI 

lJ^JI (^X» ii^Lii^ A^JUI oliL-II ^-Li) Opdi^l i*-l;jJI oJl* j* T^^i ^-^^J • <^*Uall 

Jai-I jlo^l Jp ^LiJI 3Jl>j fU^w*l Jp LJUJi AJa^JI 4-LjJI ^j l^Ui; jy A^-LiJI 

. oULJJ ^Li aJLp ^j-L-I ^ ^Ji^ 

^ c AJUiiJl ^»^|^! CJiSjX J ^ I.JJLP LJ Oj N dJJJU i Ua^l -Ublf I Jb J^ ja JOy V 

t ^UuNi ^-Jua. Jl^ll ON JJU i . ilo^l vJUr UJ^I Uii. i «lf Nl *-J^ ^U 1 ^* J ^ ^ 

* "" * * . 

i ( jtJ^JI Jl <5KiLI «ii*Jil <^l ) JjVl ^fiJLJLI ol^l Jp L5j^ oj^ <;L 4jip jm 01 j>oc (^yuJtl 
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cJC^S *j> ljb»l*oj 4,haJl a Jl^- IjU ^yi^M <j 4jTj /^£ Jb-j^ cJ&*~j> i£y -^ry m N 4jli 4 4*1p 
JUL j^J 4 c£ji~il IJL* Jp Lpj~* WL fc U-wiu^ ^y Jl ^ku~i Uj U jxlj . Jjill 
j^l^Nl ^p) ^ ItiU UUl ^ dJbll (< usUi IJL^i t jJjSfl Quxil Jp L^p 

tUaiil J fyAjA ji*\ pjcu»* if\ 0V 4 iUj^i gOtt frUuil Oti li>jbj . tUuA J ( 0>*UJI 
•ls^ lT** Sjl *^ -^^ oL-JL~il ^ JT olf 1 Jp LJ^ Uil^ sj^j-^ 01 ^^xc 

Jl L-iLNl 4-jU^aJ\ oLL&l ja AP^*jf ^jv Jyii $i \mm OlxLl ^W 4pJU7 01 

\^a 4 ( gjUaiil alfVl oLf U j^J ji ) iJl£* ii-tf c^l U dj^i 0l 0j~b U^iUc US' ijycJ 
J-J Cr 4 t/* 1^ ' OUL^JI ja ijj>-\ APj^Jr Jvj 4 5,1^-1 i>-j^ iii^JI^ j^jjl *&U 
1^1 jj/l ap^I oLLT ^ J^ii .iJUAJ . jlJUU a> Jl iiL>i »lf Vl oU* U 4 oUUjiNl 
<_j 4 ojIjUj: 4jL^j J*^i <<*-LJU . (( oI$js> » 1^1 iJltll apj^I oLLT ^ 4 « i^JL- 1 

. U> a,LU*j Ajklf L Vj « *>wil » <Jwj J^^j N 0>>- 

s^j>vJ ij iiL*Al oJU jiJbl* j c Ji^^ uy iiLJ,! f^-il ^jLLJI Li**[p -Up \^A JLaJj 
: A~ joUJI ^UaPli Ml J*j£* N 4 U cloU J^ 01 JJi JL. U/i ^ 4 uU^I J 
Jp «ioU-l yi J^J 01j 4— Li ^j£ ajT JJi Jli* Uajl Llj Jii 4 oJUj UU . Up oJjyj aaL^ I 
. J^JaJl 5-L>-j ^ 4 tlj^U-l J! iiLJkl l^^ ^Jl 4*^ OlJb-j ^JLp JIaJ 0[j £J£~~» Ja>- 'J^t 
Lu^j ^J l*Jj* Li^jji jloi* ^Li ^i 4 4yl))l ^L» J>-JJ Ua ?olf Nl ^^i Uuf jS3j 

Uai ^t* j^Jj ) frUill j Ulf! j£ Uy^ 4 dAJi ,jp <}*)) £<>j\ hy* ^^{3 

^i £+ £j>& 01 Oji ) 0j;jJLll* loJ ^ . ( uyc* ^ J} UJUP ^ 4 AjL^j j^- If 4 Air Uj£ 
bolj lilj . jjUJ lib- jyO 4 4^-1^ (jAJl dUVl 01 . dU Ml iJLft ^P UiV*^* ( l>Jy j^ 
360 aJUISOI OjjJO] ^/a^j c 2LL.IT SjjJj Lui Ul J^ LiU 4 JjSfl elf Nl ^ 01 Jl 0l;jjJl 
tjuilil* (jy^*iu*^ -^ 5i>JLil AjjIjJI 0\ . 5-b-j^ aV;^ l^* •-**"J JT (^-^ 4 ^bj" 5 ^-^-J 

li^Jaj Ja>- Jyi ^S3 aj j^ii 0) l^. (J JJI OI^jJI jl-U* ^Li ^ 4 CA&& u^^ 4 ^^^ 
j* Ujk^ 01 s^ ^il oipj-l iOp i Ja«; ajLJ.1 01 Ui^i . y^i\ J} ^♦ !S fc.4.U o^t ^ 

^lij ^$3 djjJJ 01 c-~£ (^iJl jlJ^Ll ^Jb 4 AyljJl klAJi^i (J^-l ijai Jl tUaill j^ aIxaJ 
*>1«IT L^jJ 4>tj> (^1 ^jw ^li 4 o\£i\ Oi~ ^jL^b jl«^* AiL-lU , jf-\ Ji aUtl j^ t.:^.>-j 

. JwJl lJUb J Ayi^l J^-JJ 01 C--^: 

^b. JiL) ajLJ.1 jyu 01 j^jC Lit. tUiJ 3-b-j ^L 4yljJI jt> J?6 01 ^Cj 

* * It. 

( 4aJ:> l^ JT ^^^ j ) LjL~i* U*J 60 JJ i^jJl ^U; iiSUj 4 ( f -UJU jl y^,/u^.il jl 
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i£j>-\ 5JL>-j 4JT 4 /S^j . <*i^J ^-* Jj (<■*»* -i ^jL-O* t^**J 60 ^J Uiajl 4JLSJlJt *-^,d-ij 
131 p->jl l$*4» J^j -Aij . (( jlpl; )) ^-bj 0^>y 1^ j^Uij^ OjJ\j)Ji\ I frl wC^o Ijljjil 
£^j **~A-I OyuU; ^SoIj 4 tfria^ <Jp 4/^ ^""^ *^b •*/'■* -r>* J U^*!^ p-^~^ {Oj-^" 

vJuaj c^jL-J AiL-v* 4 4^>- 4*jb* t^J jrlJb Jl 4ja*JUl js ifrJb 4 -la-^l Jjl? <Jp ^JaA» Oi <J| 

* * * 

Llpl; ^jLj Ajb <J>yu 4 t*j£p ^Jl 4jjljJl c^i t4j *UJ (^Jl3l Dl;jjJl jljjLJ tdyUJl ^ 

JL* J^t Jbf fcilli t ULol, 2tt J^U; a>-^ 360 ^| t 4l,l£jl SjjJlSI JU IJla Jpj . Lb-lj 

*■ 

~ * * 

4jji) yfc ) j^J^JTj t ( d\jj*ti\ jj£- atfl y* ) elf Ij *>U&" L~*7 JycJ a^j^> ij*^ jjfc Ji;jjJU 
. WjVl Jl 4_Jl tfUtlT Jl^jJI Jl ;l_jl ^ ^ </ < ( ^J^ 1 

4 i*|^ll iiLJkl olJL>-^ l^ jyuj 4 i*jl* 4jj|; V*^-i J\2»L*** frlJb^ 1^1 ^p cJ^w 4>-L~lU 
# # 

oUi 4Jb.Nl jaj . ( lj-^ ^jJI iujil iiLJi olJb-j jJU- ^\ ) o-L^JJ <»3-uJl i^-iJL 6j\JutA 
( jyX.UJ.i oJL> ftlJbt- ) J^ki^ilj 4 ( jlijjyi J sapUJI ftio^. J_ ) cJdl : oU-Uii Jp 

^jJl 5^5o^ 4 (XT 2 ) T Ujai JuaJ ^Jl iyljJIj 4 ( ApUjjI J -JJLpli tU*- ) J^U^i t/jjpj 

(^jLoj 4 1 fc^ jJp t» Sj-Jb Ja-^ 4^—i J-^^ <<* T *^-->- ' 47tt 2 t Lft^lai ^^JuaJ 

. 3,14159265 L>" 

^j 4 ^yi. ^^i* sx.Ui* i^uUi ( oULv* ) jjw frio^ 4ji jp ^v (^*^* L»b 
t>* *-V" lX 4^* 4-*^* <^b v^-* 5JL> -j (^*^ y 6 v*^ jL ++ z*J \j . <*£L* iji~£ <up 

CJlT llj 4 — ) 7T7 3 y& r Ujlai (Ju^J 5^ *^*>-j <- f ^^ **/J' -^W C -^j ^1 U-» i-*x^ 

(JlJLiTI Jij 4 (.-^SU J-> jUL* 256 Lji; i^jL-o 4w^/i S^SJI p-?x^ jl . ©^xJl Ja* ^JuaJ 
-j»»^. Sy 64 yi ^Vl ^>- kl+g . <Ucu-jj rt^rJ-i i-i* j> <->Nl ^Ip j^ fr ^" J^" ^^^ 
1000 yi c£jW ^-^-iJ^ j^*^ W 4 ^Vl j^*^ Sy 1000 yi gjJiti ^^ ^ 4 ^1 

. (Sj^\ f>*- fly* 
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^ UyT $ lid-Jail Oi»l)* t? J*-^" (/" fj*^ 1 frW ,^ '^ »•>*-) 0&.\ 01 
qa kh.t\\ ) 4^\i)l oL*>Jl r-li^^*l a^u*J (j&i . jlj^u^U jj^j lS^>»i* IkJD Lj t US^L- 
^1 J>-U 0l ^ 4 dJU> JJ LJ Jb V c <*~W1 Oul^i cj J^" ^ ( V-L-Sfl oU&l 
bjj LJJU ^jil ^JLlJ 5jbf oLLli 4 tJjty Ju> 4 bjj JUJj . v-L-Nt ol^il Jb-I olvaj 

^j ol^iJ-tj OUV^LI .up ^1 il^J 01 If . jj'ty^l^ ugsjL-jUj tJSa-^y * Ul^ 1 
La ( Ji& **JJJJ 4 4ijyJ ^^oC V Ol&K" OUjii 01 j*p . 5^ A^-ji JJ Ul,1 5^k> oUUl 

. jjOiU- 0^ +?+$ 5JL ^ J^ J-** ^^ \~^** <*^ 4>y" t/*y *^*p «-*-^« ^e* 

ol^icdl «JLa 0j^ ^ t Ju5s*Jii ij* j*s>\1-\ tf iS^^ W*** }£ &\ A> la -:. w .t Ol^ C-j.A>- 
4 > V Jb-lj *lf I cj c&£ ^jii 01 Jp J Jb" bjlf 01 dllAT Ji^^Jj 4 ^jJi ^Ul j*a V 
Jj-> (jr^ ^^ d us>- 4 < ( <£*&' ) <£/4*M (I W! ej t Jbl £>a*= V ^j^JlI j^jii Ojj 

cAfl^l ^y ILL Ji 4 JyJI ?w» 01 4 4-^jJl soil ^-J; ^!i ijjUdl jl 4j,jjJI y^yili ^ 9 y 
jSLiJj . ( SJb-l^t 6j1jiaNI SJU ^i ) [jty j\ SybUaJl jj^ l^ JT JjU» ^x!i ijjLuli ^JuJI 
r- j(y 5bi <^l V^^ <^^ ^ O^J c (( U*J^ * "^"J ft ^J" 5 l^^ V^ ^J^l SybUkJl d JUk 

4j;ijdi <i*Jl ^y^ £«£ Lxii U»yo ii^t* ^aj 4 (iJlill) 3uoLiJl j^jJI SJb>-j ^yt^j 
J-*Uii ^Jl aj^jJI ^jdl ^jlyj . iJtt Oj-U 31,556926 (U. ^ Jl ^ ^ 5jdl ^1) 

jjdl ^Li J iijJl iljj . Oj^ll j^Pj f^J* J^* (<* i^* C&~^ C-»|;LL* ^^ 4 oi;JJI 

Li*} ^j> J-3r«— J j>jf If 4 O^JLy ^ \ty>r 4 iA-iw j6^l! iiiJiJl oUUJJ itL-^ v*)il 

* 

U^ ^iy *Jy* ^JUUI —OUjil^ 0lS3.1_ Ow-L-Vl jyLiOl 0Vl ^^ L-^ JiJ 
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^ ^1 jlSJj . (^ ^UJftl J )f) Ailjall tf^ liyi. t U-J <5>- If a^JI jl jp %*i 
ip^ . L^L-I bLi l^^ J lsyJ\ i*Jk> ^ jl*j ^11 iT^dl f L-jfVlj JjNl fUil J 
^b* . dUi j*d>Jj . jUjll £* jl&l £Jb 1^-5/ A^;,....; Ju^iU ^5" Ja~J !>Ui ^ t diliT 
J ySfl Jj! oUa>N U-Up A Ji, <kU J jfef 4jf ^yLij c c^l Jl 4]^L ^ ^Jl| ^| 
Jp B Jl A ^ Jj&l 4jlj t tj ^a^UI J dJJi JUj oLt>N U.UP B Ji> <ki; J <ol> c t 0 ^1 
4-^11 3a11 Jp Ig^Jbj B Jl A j^ S ajLJlI jVl ^rjAJ . jukiJl ju Loj ^JL~* Ja>- J^b 

J^b Jp ^-J-l ip^ iu^p jl Jo** JiC V j^Jl U* jl . V ap^JI Jp J^i>^ t! t 0 

^jJI ^L-^l i^Jill oL^iOl ^ U V 4JL^g j^ gw*a liSUj i Bj A jv Js^l ^Ju-JlI 
dil-U j^JI J* aAUlI ( (wJ5; jp if U cJlT llj : jUjJIj jl£Ll 1^1 —ip^J! ^-Sy J J^jj 
cm jl cm/sec 2L^J| jj-^b jl L fc /^-^) <#W\ J y«.i^ Ji. Sjl>^ ip^Jl l/ i^ 
J>-JU jl lil LjLp ^pJi . j^ll 5jlp-j j <iL~JJ ^y 1 ! *-^j t£t £ apLJI J J** jl t ( see -1 

(V <■ Ul^j 5 ^ S^/^ V^^*"^ c <uxJiv« 4^ajIj <**j V*J^ <£y>~i\ j-Lil 3JbwL>- CjIJ->j 

B Jl A a* ^ L - Ll ^ y*^ ? ^->> jf ^^tr- 11 J^- 1^1 V ^p Lli lid j&j 

Jiy^^i . ^Ip Jj^ Jp iSyO 5,1^- Jt* dUi ij 4^ c L^r 11 ^ ^*-* 0^ T^j^i Dl ^XC i Sjil 
dUAJj . iia-^yu i»J luk*jj CjU^jj-jUI ^Lj j^ <Jui4 J^Ji j^jJl Jp iJ^JI AiL»Al ^wJu 

a^li U 4JL3- jl Jj M LTi *>U- xwJ- LLxll ip^Jl ^jwo" ^1 c iJLJ^I dJu j^ J>- JiJ 
iL^-j jl*j jL-jNl (JtJ^ (1 SJuy U^j JLJ ^JJI J^l£% J-H^Udl ^L*^ lJUIiTI Jl 
jkA 4ju-JaJl jOl^J J iij^P 5^aJ jl i%JL>- oLuJ Ji^ jl 1 Jj>- jJU Jj & J-i>*Jl Jp l^ jJJl 

. 4JL«J>U AjoI^II 4*^yi iL^JI oJLa jjJb I^jLp J^oJ-1 

4P^- uis*J **1 I4a>-N 13| iuj aJ^/I ip^Jl ui^i 4a-^il ol^ywaJl ^JLaJ ^j^J^ 
JC«3 Jl>-^[ j[ . 0>a1^- ju*j J JWly 0)L*m« J^b Jp jjoiLyi jcjajaj <j aJL^ c-^; (sw^-l 
A a k "»J ,j>)UJl IJU ^* -^P^Jl Jpj <iite ^-*j t vl ip^- 5^i *-• 4jli Jb- J Jo^cj JyiJL^ 
? C-i^P jl (3***< |f ila-^yll ippjl ^L* ^ ijNl ap^JI yLLU^'t jl A.Ja.-M-i J> : J^L*jo jl 
t U Jj» J[ aJL^U UfrUft ( ^L1 Jis^y ^Jl 2L>jll Soil cJlT lij ^fij jj, dili jl ?«->yi j> 


Vt 
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Jl u> i SjbJb ^ I3U ^ bb a&jli, 4 apjJ\ ^-u oi^d W d* ^JUi Jsl 


. |U JL>- 


4 ^(/"J Ol^* 4— uiS j^*~4~I Jp ' A~oi> ^--V-aII IJlfc *j/s-J bpUai^L Jl u^J^ kjP^ 

^j 4 c£>>-t 4*tJ*i aJL~JJ ^IkJ Jl ^jSjC j\ i j*ai\ a^aj SJUi IjA JT ^ JL>-1; JI J^JLj ^^SJj 

Jl*jl J l^t^Jj *-r>Jj t ija-^iil ap^JI ^r-^i (i-r* "^" *■*!? cte*!^ J** U^" ^•^ p jy*** ^ 

i^ai 5^ai S-dl d JL* ?e--*aJ Jl JJ d£?il*^ 0>*"W> Ui* aL^UJI a-i*j)I Soil C»m? S.i US' bJti 
ilaJ- J *w^>JJ Aj^/l AP r J\ OjJUP l^U-» 4**— J (j>^J 4 3JL*-ij 4ja**^U AP^-JI *£ JjJ- L»tT 
A*U; 3JL* JL* JljJ V 31 4 Aj*^/l APpJl *)Ui C—J y^/1 <A*A>- (J ap^JI oJL* Jl jS- 4 a*^U- 

^ JpJ Sx» jl£l UJb L=p\Jaiu*L Jl Jp U-tf Lg..»i'i UiiL^l* 01 *u 4 bLyu J 4.u.yj* a^il* 
Jtf ^S3j 4 S-d! aJub 'ftbJl a«JL| IjyM J jyu <^l jL^s»l jp o-Ull bl^l jflw t^-£ j*a2b\ 

. Uajl ij„..d'. 4>UJI S^^LiJi f-Ljl dU3j 4 o\l APpJl Jp J-^i Jl Jl IfU yw?l iJL. 

jUi* j^ ^yw> i*J Jjt? ( A ) U^ yj\ »JJ*cu~j 4 l^c>- S^iJI d Ju ^ ^ ^Jj 
L^JUJI j LJl; ^1 ^jb S^saaII 3-dl oJUb cJif 1M* 4 ^ai <j^ 5JU ^jp At Jju *^i*i 4 L» 
J^^JJj . V - AL b Jj J^ 43U 4 As ojy#2i\ »L±\ Jp ^ih *\d J*Sl t^III ^J-l 
Ujup ^-UU Jili V J jju ^1 ^Ji N vi^L Ijbj- SjJum? At Jbtli Jl ^^ 4 oVl ^Jl Jp 

Jp l^Jp J-Ma^ j^Jl Ai^J I3J cJdyJ 4<JUiJl <LjVl APpJl ^LJi . UjLjaj At iuJ /ub" 

* 

, b^l a>^ 

^JliJI (J LJU J^U 3J 4 jjjJ \4AJl ^1 iSi^aJL AjjJaJ aJ I AP^ Jl>-^i g^ax^ bxJj 

U^l^l jSCc *y 4j^i ap^JI Jl ^ iVpl AiJ 4 >sJI J ^^> ^ At soil J«- Jp ajJ>\ 

^lil A^LJI pUJlj ila^Jl iJ$Ji\ dJUb Aj^Uj 4 yi-MflJl Jl At C-Jkb 131 Nj A^laJl i^>^JI j^ 

c 

. J->Lidl c-jL*^- Jl l^ oLiJ 
Jl ^Li Jl ( As_ ^ ^j! yuL| oJuh ^ j ^j! ^ ^ ^ jj, ^, q^ ^ 

lift Jl Je ) A^JaP ^Ut j3 Ail J->UJI ^L*^ ^-jJb ^i ^ JJI iSjtiU jJ^j J3 4 yL^aJl 
aju^ J^J *V gfldl Jl (S\j j^J Jl O-e 4 (^1 JLpl^i c.,,,^ fr ^uf ySfl ajLa^^ J ft l^-Vl 
bl 4 yi\ \$z\j J ^kj ai 31 4 >MaJI Jl At £. a-U; ci^II J As c-^l jJ UJ 4 a-JI 


vr 
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Jl>- 4^, 4^i A*\J\ 4i\J~\ J U O^j _^L 4_Jl j&j JL 4~*U > ^di Jp J^ 

^ 4^Ja*!l ^^J ^L*w* C^iT Jlij . AjNl *wssU ip^ a i^iill dJLftj (, jL^i\ Jl At ^u7 
j£s i ^JJ If (( h[^\ )) jl 4^i)l dJU 01 JaS Jl> ^ l dUAT J*iJl y& ^Nl 01 £*S\ 4jl 
^~J1 Jp J-^J * cr*>^ f*-*^ U*^ l/" *il~*li Ja^y 04^ wJy- jJ LJ *JL1 l^*^ 01 
c-jL~J- L-L-l IJLa j^j rt^ OS" IJlSIaj . yc*aJl J ijhLi« V At L**£ oL 4 -tfwLp aJ^I 
Ji* Jij . j^jJl Jl 4~Jl s g J->Ui )) LI jl 4 s (t jiJL* )) -L£ Lib <uLja; J\>- Jjjfy 4 J->UJ1 
((jLj^-)) L&l^ (sIJL^a) s Jy 4 laX >w?j 01 ( JLiuiNi a*Lp) aJUjJI oJu jjjJ 
. (( jutll » UU- Jiii ^LJ-I IJub jlSoi Uuj Ol ^— J ^AJl y~> Ul . Fluxion 

Veloeity 4 , g ^ 7 « li i^-Jl fJ-H-* 

01 jjP . 4JLJlI dJlft xjaij ^^0 4iy0^i (^ JUl j>jjl ^Jp 5^j*c* <^aj SJU J *-~J-l I4.mja.flj jJl 
£j>*5 e>JL*M 01 ^ Hi lil LjM 4 <uS^>- j^ iaii lJb^ LV ^1 C--I -biJbJI *~J-1 AP^. 
gjJUl f ^UNl ^ v-s>J l^s- ^i 4 jw.1, y> tf .4 Lkpi Jii O^J N Uli <pL- / %* 50 <p^o 

„ * * t. 

^r\ a^ alf \ Jp J^i^ jv>-j . <uS^ «lf I Ua-1 Jy: 01 v^ J^ ^*^ J^ ^ s— ^ 

a^^j> a^^T ^ AjljiJ-l ip^Jl 01 c£l 4 ^r- <^x« ^jp Ju^£ Uajl Aj^JjJI a^*- ^J 
. AJaJ^ JS" J ~JLl '^j>~ oUl J ^.U^* t ^„> jljC L^Ul^ AjJ>JjJ1 <i=^J\ Ujl-U* 

Lftj ) ^L-^J jl a^U^ /*->j> ij,\ ±-j j . «"'W djL^* J,], ^liJ 4 ^— s^- ^^ 4>tx« ULj bx ^pJj 
ip^JJ J^Vl Jp iJjla ij\ c,.m.:; 01 ^j^jC N ^jLL. ^^ Oji j^ 4Jl Ja^*>\J 01 L j-XA. 
Ujup L^ jjJI (S w^Ll ip^- j* iJL-v; Lg-sA^ 01 jSCc j\ — Li ja A It* '^2A> JT 01 . ( 4-f>*Jj 

5 JJ-^ J^ ^^ ^ *-^ r^ c5^ ^ *^f~ ^ J^* ^^ ^^ i ~*£ cf^3 c ^^^ dta V: j* 

* * * * 

01 j^aJl J-w» Jp (^V^Jj A ja \ JL>- 4^1 jLJl! j^ B (j^-l iiaAS !h^% U^Pi 4 J^l 

jL*a.l ^^i J^i? Jp ju» o 01 jV j-b 4 ^ A n.. - * Ja>- Jpj 4 B jA A ^* *^W* jy~i &~ ^rl 

Sfjb A B <0 iiJ,l Jail J^ Jp ^^a, ^bLl d Ju J (<r J^l a5^ «lf 1 01 . B Jl A ja i j>A\ 

ja £jc~l\ JaiLl alf I ^Jsl A Jl cJiT UT c-^il B UJbM ^i> . J^l 4j\£\ J 0^j 01 j> 

^1 ai> alf 1 ilf.l UlPlia^L 01 t^y liS^j . A J J^l a3>1 olf I Jl ^>}\ B Jl A 

Jl A j^ wb~Il Jail i5-UP A>-Uj iA^db"^ *-^=^ B £/> OIj A J ( 4*^- 4jjw« jl ) 

JULj ) 4JI UUs»j ij JLS1 < ^iu-Ii IJLa Ol* 4 viUi J*i; J*- bS3j . aUMl 1JL* yb 4JI Jp B 

Vi 
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J ^LiT ^ UjJL a^ L.j . A AlaiJl J ^LJlI ^iuJil Nl ^^J (A j APpJl a^i* olf 1 

<y-Uil *>jLu*JJ *— y t d)L-w« £j* 4JaiJ (J *wj>- i*^*- A^> J^ Ajl ^ J*-^ \J L y^- 
<wJ-l <fy~J IjjL*^ ( jyc* JL- ^— A ) <J^i? J*^J 6 AJaiJl «-i* J ( jl-il ) ^y^H-uiJ 
Jji? Jp jL&Nl JUP aaL^Ij «|1^-a« jyo xwJ-l AP^ A^*i- 01 . ( AjaiJI a-U J ) ApJuJl 
t d>L~* ^y jl JtfJLp *.ja^J tJli <£/*■ ^ aJ^J- JT <J a«s> ipp- a^> Ui^p lilj c djLw* 

* ' • * * * 

Oj.> a>*J,1 (J»^ ^* (^1) Ax^p- a>*i* ajIju ^ L>o j_y: 01 y> aW; 01 ^~£ U JT Oaf 

t <*vUij 01 OjJu <pL>j! ^ x->j JT J t a>wlJL! L*Lf ,-^fcdl ^ ^j^s ^-^ ( p-$~-Jl 


* * * 

yiaj-iJI ol3L&l Jjl ^i t aju.|t1I jvl^i] tjL-tp *^ J UU APpJl a>J. 01 
c^ljj c( jJL*bjJl) dJbyhJl J o^JaJ *U ap^JI a^i* ^ jjul Jl u-jbi ^ (jJA\ jk^j\ 

lJu& Oj^u Jj Jaii AP^Jl A^2* 0L-J-I J A>-U N 01 ^-^l r^>^ai\ jJL«LijJl 01 jj^j 

4-jjU cJi^ Ldlp OJ-^J (Jl ^L^-Vl ^^- ol$>*^ 01 ^J 4 <1jaJ-1 Jj . Uajl 4>J^1 

dj_PJj U ^g-*^ t 4_^-5j*lll 4PpJl C*>\jJu J-U-* (^ J^^J^) f-X>wU*J 01 «w^: i| 

u^i OK" dL»^-^ J j- jLJI aj £jJL 4^JJ1 *--U-l jjjJl j-iyo 01 vii-i ^j t a f- jLJI i 
JT ^1 ) f jLJI a*J* ^J6 01 JLillj ^^-^iJlI ^ jJUJJ 4 jJUJI ^jb J oliLu£~Vl JLi>-i 
tVV Ltf!y ^b-^ ^ J ^6 J ^ t^^=! Lw*Luj U«_^l^ U^i ( i5^J-l oL^l J jl aj^juJI APpJI j jJC 

* * * « 

jJu LjV t A^jij 1 jl Lp^j dL*_$i ^1^-- 4 ^ jl — Jl ^^^t* ^^^jhjJ L«L*^^1 01 jJLi N^ 

Uajl IJUfe 7W2JJ . l f JLi jjl Jl <£*j>- aJU- ^ jydl IJia LJb 4,-U j^iJJ i J±>- -Uj ^/aSy >r 
oJufc d;jJL>- AP^ AjUaj jl aju^- ^Jk r tiUii" iiu^ Jj-^ b^Jj 4 A-S^* J^-o U5" ^ UJ 
^^XCj A\j^>Ldl La^w- jl LS^l LllU- jyj J-U^ (^1 f- jL-Jl j*yr yb lJUfcj t Ol^cJl 


Vo 
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* * * j, t. 

§ 4 ^^r - A>*X* jtj-*-***'^ JS** *■ 4jL*-l dJlfc J 4 lii J 4 (^--y^ail S^Xj Iaj -- U?j-i l_-jJj US' 

liU- l^PjL-J jI^ju-L i)-U t *>W~* -^j^ Oi^j • UpjL-J Jp i j±£ Jl>- JJ 4 L?-L£ cJ*$j~» 

4 4^f r >- dUM jJcj jl jjJj AOJUJl -— oU 4P,*- J 1^*^ • Ui^r^-y (J^Lr*^ f ^ ^^ {j****^ 
aJU-1 ^Jb eJLfcj Im jl^eJl d^JL4 jl jXXj i AO.uil 42^- jJcJ 01 JjJj 4^>- aUl J j^iJ jl 

. jUa^-L jVl ^Lulu- U IAaj t 5a>- Jp ^g oyyhliaJl ^-j-U 01 ^ 'H\ j* jxlj . a*UI 

5^L*w 5JU- (J |^ 4 aaUM j^o jl jj-b j\j*~^\j jJcj aoJL*JI *— J-l ap^- tUiT bj 

^L~>- JtfjLLP j^C Aili 4 Ao.,.^...* A*lp J^t Jp lpS^>- *Lfl J fUalil Ap-UJl ^/^ ^*J* 

\^s-f* OJj} b| : *&Ui . a^jc* a*>) eJw* frLjl AJlyJl ^tr^J aJIJjJVI ^r^r" tV *W"H l$£jl~o 
l^PjL-J jli 4 jl^ 10 *UI apUI J *>U 45 Jl apLJI J JL.1 5 ^ Sj^k* Sj>L} 4j^A*il 
j^ ^ yll II* Jp ^ Jit. iibkj .(U 4 JTji) JLJlsH J apLJI J JL.I 4 ^jL-j -L'jllp 

J ^jw: 4l£u~, oK^ fcl»^J Jl a^ ajjf 4 iS^^I p—J-l ^jLw" JJL^ J^^j Uj 
a5^ (^1) 4jiii aS^ iv-^ 4 Jliil Jj~- Jp 4 AskuJ ^>»ji . ^^ 5x*Ui^ oUL^I 4j^ 
J^*ui 4 LiiVl l r ^/ v (j^ *Jj*L^ V^r^ JsAflj l)L (l^jLt>-* oL^L JpVI JJ <J>Ji *-«^- 

kjh\ A^\ Ul 4 AJUill j/b A^L^ll ^ UO>-j iJyLiJl ^1 4^ Af 4 jr Vi dUi 

4PjL-j jKj Ad^i Ji>- Jp 4Pjl—w« 45^3- ^J>^i rt— J»- 451?- J J-*- l*J Ij^jaj JUaJ 
^^J-Ji . (^/aiiJ fl i^JJ 4j^JjJI ip^Jl CJlSM t|^- ) 4-—oaJ --* J^\ <&j>- ii>- ji^ 0i} 4jp 

cJ> m2-J jl L^l) jJL-a)! 4-JjU O^Jb Jp 4-JjU OJiwlP ip^j iSy^O ^ 9 jL-J jVl 

^^4-j ^iJl *— J-l APy- 4>*i* a^ Uji Jl*\jCLa 4JU-I eJlA J ^ jL-lil oU^I j} . ( C-jIj r Lft pJaJ 

4jM 4 p U 4^ 4>w« Ja^ ^ f- jLJl ^ fr^- A>^t jl j&C V dUJl] 4 IJ IJJI Ja-^ Uj^ 

l5^ lil 4jl (J^J I i^jbj . jil^L C^aiJ jl 4j^A*Ji - ?U ap^w- OJ>l^jV c^i-1 IJUb JL>-j ^i 

jA Lf>«^ Ljb 4jUj a^ j\j^^\j jJCj 4PjL-J el^l jli 4 oU 4j^OP ip^-o 5yb Jp >(w*^ 
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Ijb* bw* ^j t )j+^. jy* «W Jfc o!j bU JJaj fjbd! IJla JjJm ^j 

aj^jlJI Iup,— cJiS} Uli t£yb jj^t Jp d;L-- :>jIj Lu~i;l bb£ ^ bJ ( jlJUil ) ^JJi j^-^ 

* * * 

C&cJ ( L$*l^l ji~ Jju* <^i ) L^PjbJ Li I 4 i r ....>o 5;L*J1 «l£l y* jJcj b jN cLlb 4 ol* 

\i*o-\ \J\j 4 IjS j>Jai\ SjJb jl jj^/aj Lyo ^jJLb jLJj . JijW 5yb ^jj a^juJI Ip^-o 

180° jljJLC 4J*l£l jJCJ [X&j** 4j^»i 4 JjUi 10 dJL* Jl l^J jwJ ^Ji bp^o L^isAi jb>N 

20 Ji b>o-N ( 0^ tjSI 0J23 ^jwai ^1 ) jy^ jjSi Jj> Jp jwJ LT y> . jJlia 10 J 
b*LJ^ . I^Ijla* 4jL^j <u1p jlS b ui-aj 5jL-Jl 9 jbJ ?v^ ^-^*j <■ 4jLsa> jL£ ( J" iiij 
oj1jl« ^Jai *Jua3 *> L«*£p I^ju jJcj <Lj/b aS^»- (J U ^- 9 jbJ jbi* jli ^ilb Jp 

5;bJI 0;b* bl& . AjiJjJl l^y^J S;bJl fjbo -W-Jjl Mi^ (J *^ 7^ ^ Pi 

jJJ 4 U*U 4 JLJLj 4 f-^-l V^*" D ^ j>~ £^ ^(j^ *i iJL *^ ^r" ) <^ 7^* ii irH 
dJu ^3^ -(W*^ ^Irij) ^d- 5 -^ V 1 *^ ci^ ^^ W*i>bJ (Jtiji Ijixaj . IfiPy— 4^»i* 

<lai; aJLAj . ^JaiJI Ju^ £ jbJl A**^P j^ IjoL" JLil ( AOJbJl ip^Jij fjL-Jl Ju ) A*%JI 

« * 
4 ( i^ ) ^b* y^ j* aj^JlJI ippJL 9 jbJI J^bJji jl Lib L^S"i Ji) . l^ i>«*>**^Jl 

* « — * y . 

J O-P^l biS" 4 S^bJl jN 4 j>- \ J^U^ AJLsAe J>" ^ AjiJlJl ippJl ^^j 4 p>|^ iJlAj 

L^Pjl^J iljj jl OjJup JU *Ai 4 (^yiJJl Ujb-^* jp r j^Ll J| IpjjJ jftSi c^>w^l t b&*- 
V^ 4 Ujw J c^-! biS" SjbJI 0i If . Ujb-sA* J jwJI Jp LpjL ^S ( J^ijJ! Jl) 

ij\ ) V 4— uii (UbiL ^ jbJI Jbp b^« IS} t ui^iLyi joaj^tj <pJL«Jl ^y^. J^i ji*^ 
. ( AjJJuJI AP^Jl a^* «^ 4^1) V 2 ka }\Ja\* Jbljlj 4 Oil c£yUJl f- jbJli . ( AjJJIjJI APpJL 

Jii» APjbJ JU 4 V ott AjiJLP ip^ r U^Jai ijuaj 3y b Jp *>**■ £j£ \i[ : cj^-l 5>L*j jl 

• " V2 " * 

. SyljJl ^^S^t j£ L^»*l* JJiy t <j;jboj 4 jc^J-I ap^- *^«-> ^?u< >c* IjuUi^ 

. L$1T *Lj*iJI ^%p p—b- jjJb j»ji; l^iN 4 iiJli L^l Ob Ajyl-UI aS^J-I JJ 4 iiJj-l J 
^I^JI Jl^^j U^ J^>- Je$i\ Q\jj> ja ^Jxj IIaj 4 dlbJl j i^U V*L j^ ^i 

. Sy^l d l* jS> J^ LJ^ J jy»Ji jl^j ^^Jjl J^ 

. Ol^ AviJLP AP^ 5yb Jp iS/^ o~~*- <5^ JaJ^j 4 f- jbJl qa j>- 1 ^U ^ y 4jCj 

Oi*- >i Jp ^jw-oU IJu Jjai ^1 1^ 5/IjJI Jp a^> ft LJ1 J ^1 Jp LkL- LJl J-^d 


vv 


facebook. com/ketabme 


. 4yb Jp ^4-1 JJta b Uj^p lui. aj^- >*ll J> > J 1 ^ il/HSw- JkJl IJ^i . sylaJI J 
aS^>- • (j^" *^>- il^ a1*£ yijill Jai J^t Jp IJbr ^U £^3 ^ ^jL^ >*^j y>j 
JaSiS £/> j£ Uj^ A^i Aja^J l i-iil^ill aS^U J ^jLJl IJla 01 k>-*& il 1 1 *K -; aJ* 1^ 
£• il^kL jbjJ c a>t JUL* Ul .xwJLi Jb ip^ 4^^! «Uji ^r^l^* JAJt» ajJj { ( aa^u^* ) 
oaj^ U.lp aJ <*J> j^l ^JL) JkJl ap^ A>xi* jjrfla JJUJJ . jS^ll j* JJail Oxj ^lojl 

0j& fcl-P- jS^U ^ JJaJl ^iil _Lp Jbljti ^ ^ c Jail J^ ^ J^U ^i -Up ( L'T) 

A-iil^il aS^J-I Jp 0Ua~-o Jifli* icj . yU*)! LjL~- apjLw" OjSCj U k+J JpI J JJaJl ap^ 

*C^ ^J ) b**^ c/^ J**^ ^rj^i ^ , - up t/ 1 !^ *-V^ J s -^j^ i^M ^>- 0) • ^h-^'Jl 

AJa^o A^ai^J aS^ ^j ) >^* _/j <->^ -Up £-L (tf wc r aS^>. (2) t ( L^a; ik~o A-iij^J 

: ^j** t ( ^-Li^ ^^ ) ^L* *^^j** oLT ^l>*>tt Aja^w A-iily aS^>- LSC kJ^ 
U.1^11 3>l 5JU yhj) aS>1 ^ (2) t (JJaJl a> ^ ^JUl >i)i Jwt : jl) aS>I a*~- (1) 

a^,,.,JI A-ii^iil aS^J-1 jjJti . (AJliil J ol)lj»ift ^Ap y*j) aS^U yl^J (3) t ( S,jJlJI jT 

* * 

JJL^- jj ^IjjjdJl A~-[p J iiJU a*-^1 AJa*~Jl A-iii^ll aSTJ>JJj . Uyly <-^LL» IoJip c£}L~J 

J.BJ.Fourrier ^y • £ • V • £ ^^ (^ <jr>J^ ^^ ^ M c f *-^* ° , C > * 
oKy»- £ j^>»J^ l^ j&**cdi ^^jC ajU t 5JLi*4 j^ L-g^ t aS^>- JT ji c jt^ «—bJl O^iJl J 

jSsX t A-jjy JJL*i ^gPOjj ^JJI t jJL^iJl iJLftj . f- yJi\ \1* Jl L^L^iJ ji AJa.. W i A*dil^ 

. aJL-Li^^xII jl LJ^aJijI M/^*^ aJL*LjlSI JJLJ.I k.,.,.:! jL^i jtfl J A>ia>, 


ap^-JI ^>*i* ^*j t U^ jj;J^*i* uy^ Ji ^Loji Oi^-^^ OUjll. Ol^ll (<«>^ 01 

* * ^0 — t. 

A~-JluM jw S^jiJI Jji iJLjf |^>- 0^>j ^X c cLL«bjJUL! ajip ^js> *)I l y>-\ ^-L-l CH** 

* * * 

JLkl ajU oLi/^ c5^ t <^»iU-l o^i* t OyUJI a*^ Li^l;^ J-iP U>-3l 01 j-— aiJj . 3^ULl« 

Ljb Jbj ) SjILI « l^dL^L; ^[ U ^^ *b! ^^I^-U * AJU^- AjaJ- J ^UaiJi J Aki Jp - or 

j--- ^1 jU^!^ 0l>il ^Li oLUp- t Uli j^-^ 6\ ^ku*J N Ujl t aJLaJ-1j . ( oL*J-l 
Jij . jU}j OlSCi Oj-b 3^111 jy& 01 ^^c V |f t ojlli ^JLJ^uw 01 0j-b t UL^^ c 


01 


-Ul-; U-UP V[ ^w-^Ui Vj * 9 jL-Jl a^> *-• Uii* ca^ a^s> 0^» j^Il yi J]aJI *iy*o Ujup Jl 4 Uji -J 

VA 


facebook. com/ketabme 


j j^j ot-jjij oi&i ^ o^ai jusJ oi jCn ^ otr i*i U* jl*i a* j *>i j*l* 

OK" 4 dlLU c IJu* a 01 j^jc oljS" JL. 01 pjJI J&- jLjJ *kuw ^i ^Jj . L>.ju* Jl *^> 

^LMl J ,^.>lll t :fl,.,a* (<kSOl <£l) Lfr,«ii oiUtl J>-JLi 01 UJ» tsplk^l OS" Jij 

a*Up ajL^ c^I ilbh ^-J ij t \+a\J6*z*\ \aS$ 5Jb&l 5JL>-j Jl>ol \a£ &\j$\ ^ju^JI ja 
^li t <-»U?l <~*L>l/il c~>Jil lij Ml il^ 50>-j *-• Aijl^c *****. <JbS" ^La) S^L. 
Jl>o| JjJ? j* UT iili*. U^Jaj <Jb£]l J>-JG 01 Lip t ^11 ^ *1^-Ml 11a i^^to 
. LftfJIj idli)! v-LNl v^3l ^ l^is^ (l^P Sfju ) SjDi J>-ju ot ii% t OLjJlj Ol&l 

« 
OUjJlj OlSsll ~»~>c* Uil* L^iynJj l^.....^>o tjM t VtJ* ^>^ ^a!^ f^- 4 h^b 

(J aaJL* <^1 JU^ M Ul ^^ t (/^JiJs^b t^**^ L^>o" j> ^ J-^^u O*" ^ <• WV^J 

^>o: v>JI ^U*j j^l t>* ^£- ^ ^j ' ^Mj JL* LIS" U Ufeyj ^11 iSjUi 0l>* *LiJ| 

0">Laz* (c^^ 4-^U- 4~-L*o- <Uis<aP ^Lj^ itL^ aJLp ^^Jj ^ JJI Ol^-il IJi* OJ . k ; .,»o 

OM t oJuL; UJj <;SU- Ul ti^' d ^ j^*^ <j^~3 • h^ ^^ tij^^ j.^ U j*-^ V^ 

01 f-jkl-J UjM 4 <^>ili 4jL^> 5^aU 01 |^>-1 Ji?-*)Uj . aJJJ ji t^J^^J 01 *JlaZ*~j tJ*)ls<iP 

(J OjSsj 01 Oj^ j^ illJJb (^a» Llli 1 1^ ^L M AiJb tij^H j-J^J 01 A - j a iM O Ul /u»j 

01 OjJUP *^; ij t dL*U^L. (Jjiil iajy 01 U^l lij jwaj M I JLA j$3j . i£y& 3JL>-j Lifti 

5JL>-j ^ftj i dyne § ojOI )) \£* -Ui t O^fLj^l ^JUi U IJu^j . 5^ail 5^0^ <LL>-j J>-^ 
^LL" ojill jS3j . ( c£>^! Jkj ) ^ oji ^jLw" ^J cji 450000 yi ^jL il t la*. ^Ju^ 

• Jjm ^U J lfJa>J ^11 iJlk^Ml jlaic 5^U- 
^jJI a5^J-I ^ a?>WI Jijj j\j\ji ^Jju 01 ^.ja.'^.J t ojill j^fi* U-p^u-I U! ^jk i OMl^ 
dJjb Jjl^ . 4Jb>Ji tjuyu j| Jj-^l f.Ja.'U.J l^*^ i ^jyjJLiJI JJL*IjJL)I^ slLil>wjll -^-1 -UJ 
O^L- ill>- J ^jn. JT 01 Jp L /tj— (( aJIWI Oyli )) j^-Lj UIp Ol jLio ^ jjl {jj\yh\ 
i U ^ujaxll ^.J.uJ.1 *£j>* J j-^*-i jl t A^L- jJp Uaj 4-Ui^* i^u^i "i&j^ <!U- J jl 
^jxj LIaj t ( unbalanced Ajjl^u ^ : Jj£) — lg— ^l*J ti^l 5y \^j\y M 3ji 4J ^JJ; 
jycJ 01 ^s M ( aS^>- 5JU- vjLvoj O^x-JI lyU-s^ j^y ) U ^iw^jL a5^J-1 4jl>. 0! t il^L*«j 
Lfj . <*jl^=> js> 5y ^sfj Jp a^ JjU«*i AjS^i-1 *— cLl i)l^ J jycJli . ^jl^i* jjp 3^5 ^yb Ml 
i^-l (^-4"' ^^ cf^3 4 lSjaII j>* <pj^r jatt *^ Jiaj 01 j^jC ^ ^ ^1 01 o^Ti jJl£ 
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£- jL-J^ *-~4-1 Jp i-a-iaii SjiJI ^ « V*^" » ***& ^ aS^A-1 J ^lill Jijj dy\i (jwj 

( btt ) 4-*iJ y* Jiaj £ jLdl jljJU ^ UjljJu ^u—J J-^^-J ' U>W J l*;bJ l_-~*u>j 
l^ J-U ^Jl c F = ma : ibUil l^ S^iJI «Aa ^p ^j . SjiJI oJl* jl-UU OS*" U^* 
*-~JU 4-LT ^ j^jJ <bLli* ^JUl c~»bl (Jp mj c f- jL-jJI Jp aj t SjJJil S^iJI Jp F 

^ jjytJI OyaJi *Ua^ ^ IflT frUj^l J 3Jb*U cib Jtfj t *1T ^>JI dUb-UI 

^Lp (j-Ja7 : jL IjJ' ( -*^ t If—Li iJU-P <^k ^Vf-Jj t A*^L-I j iyjU 4^5 Ifr fl .. ^ J-*^ 0^ 
^ d^iJl dJUb jlJLi* .< ,..i5t ^ t S^jjil S^iJt dU^l J 4P>L-J ^ri^J 0^*4 U;l-L44 5y A—J-l 
t oLjjOI^ 5;jLs> S^SJI cJlS' li|j . j^— 4"! <l^ y* k±~Jii\ J-s^U- 0^-» t 9 jL-jJI jl-Li* 

aJu 01 . Ol«|/JU 3jJ2* Jj^j" ik^Jl JU ( 2 U / ^- ) olill J aJ^ 1 J OJ/*™Jl ^jbJl^ 
L^jbJ U *—j?- <* r sS\ lil : iJbl 5;j-saIL 4_ii5^Jl 5JU>-j cJmyw Ji c^^J oaj^laJl 
f l^ ^ t^J^ ^jJbf c)U c ( 5y 5JU>-j ) o: 1 U>l^i* 3y <u» Oy 1 U-Up 2 U / ~* 1 djJUi 

. ( 5JbT 5JL>-j ) 

jgs t aS>JU ili^* o^l^ J>^ Jp siJJJu J^j . ( cr> ^ S^ 1 ^ oUlfl i^AJ 
4QJ1 ^Ue iftdl o^Ull ^ !AT jN 4 3a>.yi 5^11 4J3UU ^ jtsi ^-o l^U. 

. c-^i J^>-^ «l^l (Jp o>j-s<aiU 

OJlT U^* l^ij ^jb ai*c«^ (1)1 ^^^o: c ijjJ-l jiajI Jj ^Ip tl^jUJi IJut d)U 1 1^>-^ 

A- 
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l^iS* 1^1 ^^jo: 4 (jjiJi oA* ^ 4 ^lili 4Jjitf jipl Oy>- 4 yS 1 4JL>Jj * ^>-l Jp *~ c»- Ig-w-jU 

4 iiL-il aJu& U* x.jtaT..J Vj 4 Sy <ui ^jy ^ jlju jl jL~* ^l^i ^jfcj i»£L«LjJl *JLJJ 

aJjU. jF^ ^ydl dJUij 4(AJL>iJ^ S~-JUA1 l|^l^ ^1) SyUl ijcJ* U,p telN[ 

• f^ l^ Jj-*^' f t>*J *~*Jr\ tJ^* 3 *^$ <!^Uil j£ JtfJLPj 4 A^jf 5,L*j j^J 

jib; n t^iii ji jp j£ii jiUii j^„^. jjjji jyyuii j jfe v i^ju i>u ^ai 
4 aJUdi J*Ai _^li u^ Jf jjl, ju^ oy J^y jy tyi o^ c J-*** U|i o^uii iJu* 

* * * 

jIJLa* cjjt-o ^^U ^^.JJI i_^JL>- jUJU 01 <Jp ^j^j dJUl jyUJli . <j>^ ^^^Jl Ji« 

^/SyiB ^>- J A ^-^- yl bl : ^ If Ai^i? ^s\» jylill li* Jp ^y^J ^ JLaJj . ^Ni 
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^oLJl J-^aiJl 






lyU Jf r-^i a. 5il^£ oli ^% fc JI frUUl If-yJb ^11 A*~iaJ! J0|y g~Ju j£s 

Aj^JaJ Ul^l;^ JLLP 7W>p U5Jj . a) AjI^ N J-^*^» Ji t «J *J^ *^ (j^^* J^ jlj^JU-Lj (£,£ 

. AdJJaitj 4jjJiNl ^ofcUil oIa Jj-V c^j^aJl ^ jft*" <J^ -L*-Ji ^Jajj J>& 

« 
^Jl SjaJ^ -— JLI a5^>- ju 4i*A*)l jw July ^j 4 aS^U jyl^i ja Ajlill AiiJJ J^j 

(JTjiJi A*~k JOJjaJI 0-XA j ^r^JaJ Nj . AfyU J A?*^ill Ji^j J6\y ^ jwlO U i^~~A aJ yj> 

£UX~J ji gja?..,; N „ U* r lSU! V! ^1 J U JT Ji 4 a-S>I oNbU jaJj Jp J^j ^|l 

OlT ULj . ((ys-Jj^ s^i^J^ olijjJL^ ol,jJI Ji*) j^Ji ^ v-LNl ^1 a*J^ I^jOj 


js»W J aJ^ CJlS} A-s^ja^jj JljJ"i (JUj Jiiil t ^^i tjy-^- ^--t jilp (1872-1807)'Loui Agassiz # 
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^Jl 4^aJ>i Jp tjZys iS^J-l jy\j* JU t U. OUjJIj Olxll jo„^ LS^LI ^.cLI <JU- \jLsj 
. Ol*>)jj OlxLl Oy A*!A*il ^p b^j-^aJ Jpj t Olxil ^-JUb l^L Ui^ 

<Jy J>-b iaiU AjLjw? SJLi Oli ^U- £-^J ^j) puiwall ( Jpliili jl) JjLiLI jolill 3yj 

La ^^Xi-^-j , SJUJJuJI *ejyJl Sjilj^ t ( ^^JjL^jj oUji^J! ^jlp ju ^ -lu 0)}^" ^Jp ol; JJI 

Ww> ^j Jp jJa^ l^N c 0j£ll J V-wJI SjiJl l^L Ifliyu' 01 ^^jC jJI ilUill a*m\jJ* 

. ub ifir ^i 

^U jlsll Ji\j i jM\ 3i*\~i jiM ^jy—4-l jy LJlil! vyjai o%^aJl lf*lf Ij 3^It 
oi^-j^ a-JIjJ^ 4-^te SjaJI jl-Li« J^Ljjt (j\-j O^SLiJI 01 /c**^ t l^a-t^iJ <j\*-wJ"l /jJL* aw^ 
IJuk J! Vl t <LS£U UjJU o>— ^ uy J^~U jJldl 3y JaJy 0i ^ f . L^ JT J 

aS^ J jLf u^ly vlJU ^ t iiUili jyli 4iu^» Jl ^JLabl O^ 01 J*^ t>*J 

d\ : OjiJI i^>-j f>^i f j^—^J^ 0i (Jp ^^j (^JJI <^|yi <^Ij c) A**ij cJjl I j ^r^ij c O-Uj 

^-Ij j^" 2ul-b 0^ c^^* y i t^liill IV^" ^ >^' ^b ^ f ^°^' J^ u^" ^ ' fr *t^"' 

. ^u-tbJl jjlutjjl oljl^i J UUdil cJJb U^p j^**^ 
0i ijJiAJ aJp iJu jla» c iJLSill 0^*U <pLs^J ^-b c^j-* ^jLaJ-I <J ^^J ^a>- ^^x* ij 

IJlaj . U^ iUUJI ^UlL U c-J}S3 ^^-iJi 0^ AJLoilt oy Jdi* J*U,I ii> Jjlill ^LT 
ii-l J^k Jp *ii s- 5 ^* J ^r-^t jy^" 0b ^Xa» ^j (I AiN ^LT Aj ^L Oi ^Jal^w (1 U 
ja a*j! Ji d^Li; j i^i jj^J 01 jiP . iLiiJj Jijj £j ui> (J U ~*J^\ Jl a> J-^y*_ 

aj^>- 5jLp ci' tiiJi j^o < Sij . aJUJ (j;^L Lj^ l$Ja** Xio O^xJi oi;i *^ 01 ^yjo: 
AiU* U^ Js^ij 4 L^ldbT cJiT Up uy^^- J\ Oy J^l* J^W^ 1 >W» Ja-J 


Ai 
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. OJlT Lrl U 

* * * 

&> j\ jJLJl ikUJ r U>.Ni JS^ jP Us ji ^ ^ JTLJLH ^ jJUJb u ^ 3 4 ( j£i ji 
1 jLJ^Jl Ui 4 aJL^JI JI m y>j ) m 2 j m x jLkf boJ jlf lil : iJUi 5Ji — Li rj?j <. l^>^- 
4 t L^* UstfU!! ^Ull ji Uiyj ( Jliilj JjVl t^*—^ Jp ^NjULU Ji-Nl J ^y&i 2j 
iy y> J^LiU jJUL La <u*3 U jl ? J^y elf I ^1 Jj W^ri J^i J^ j&fcil jl-X" l*i 
jLyl~j> dJUll j-J^J j^JlS u..^ obJbL^ t mi Ui&J m2 ji ni2 *-k£S mj ^i^ 

Oj£j ji <*-^ 5ji!i ji ^UilL Ui*A\ Ijj>- <*UJ1 oUi>>>UJ ^^ ja jjjj J-L^-i juJj 

4 A-JyLiJI a5>- Uli ttl* 4JSI «> 1 1^ liyL- JaJLw ^J iJyJ ^JOi 4 p-JLI Sr ..,.^ 

ji Ji JJ> -i^ ^^i -&J . UjiJUl- Ji Cjgll 4 Sjiii olf I JbJL^ ^ JijJ (S fj\ ji JUy 
t jJb^j jLo ) j^^ ^^b c ( 0>*^M c# -^^ jJ^ ) ie*-k* U*^^i 4 U^W ji-XJULJ 
Sy oJlT a : Jbll ^Ji Jp jSi <JUi5l jyli J jjsfl ^jLM ^ ^ ^ . (c&-*-4-l 
l^y 3Jli ^yaiLi ji Jb *^i c l^ji; orjjJb oUlf^l £**• Jj f Uail *w^M ^ y^J <JUi!l 
iiij 4 a*jj Ji ojii\ jI-XjL* jj^aii^i AiU-li ojjb cJ&\+£i lili 4 ju^J-l <ju iiL*Al ju^ «^ 
Sjili ji J^j ji A.ja7...Jj . liSobj 4 4ju-J JI 3ji!i jijUL* (j^aia^l UW <^>C iiLJii C^w**i 
4 4J*AJ1 oJlft Ji jUsJ^/U Jaj-*^ by . (^-iUJi Atri/ii 0^1*) iiL-ii Aiy ^ L^p ^-^to 
JUw 1 4 dUiJ c >MaJi Ji iJbl -Lu^ N l^j 4 AiU*ii OJb} Ui^ Jaiwtf iJUiil 5^i!l ji 
Jliili ^Ni v^ c^ - ) j^ ^r J^* ^r ) -^ 1 ^ ^k & f~± 0&± ^ *lftft •jSUJ* 

dAJiJj 4 ii^li jP Ulij" o^SJi ji ^j^i c 4JL^JL Sjiii i>lJji *jyli J jjjJ _^Jai ^^jj 
J*iJi ^j L«jiJ) (Jjl—J li ^ij 4 U^ukSo U^felJ u>^*^4-l Oy d^iii SJji -Wy j i Jb ^/ jU*? 
^dL^Ji fr iJL^ y^ ^>wiJi ^Ui Jp J-b 4^ JJI JJJLp JL>^JI (£oLl v^!^ • b^^" lij 

. m2 mi 

4 iiLJiL oji!l i^Ljji^ 52»LJi SjLJi j^ j»j Ji* 4 iJUili J <jyli Ji ^^JjJ J-^y iiSsjfcj 

: ^i Sj^l Jp (F eJ^U gi ^il ^|) 5JU±31 Sy jyli j^U 
F = G JHJJS2- 
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J^Uil IJla jLio lib j^Jj 4 4iL jM aH oJb J Aibllj aU&I _JU- JJi JL* b*p JJi 

^)j&\ JSyj CjU )) ^Jbj 4 LJSOl ^ j£ g-"bl CjU i^ 1 J ^1 ? J* ^J U^J ? G 

^>LnJl 4-Jy 01 (^1 4 jUjNI AaL£ ywj^ax^ CJK" 1^1 yh ^1 j^y^J 4 aJUsII «yi!l dJLiJ IJL>- 

^jJ O^U *.. ,.^ 4 ojaJI 01 blj Jub t ^^.^ jjp -^aj ( ib^Jl^ jUjJI^ Ol&l ) U Aij&l 
4 j^jJI a^. Jp Aibll (j;jbj p-jLJI Ojj 4 f- jbJl J ib^Ji *l jl*- <£jbJ aS^I t3 J^l 
F 5ji!l ^W G OjJb ^jJ a*-^ (^Jj . j*J\ *y» Jp U^-Ju ajL~. <_j aJLT *U*- ^ ojilli 

A~Sy J^J J*£ ^>Jj . ly 4*~0 C «J ^f» 4 AJbw» £»y» Jp aLS^ (J ii^" f.!jjN- Ojj-s^ J^ 

OL&t ^ i^-Lil a-S^II c-jlill liA 0j£> ^ 4 G c-jlill Vv^ 4 4**~>w* a*£j S^iJl 

aL&I, 0U>i\ Ol&t ^ A^waJl l^LS^, 2UUI ^>J a^ ^laiu ^Jl 4 iJb&t _ JUjJ* 

. a-w-L-^/I Ajb^jtSI oUL>JL l^ ^1*11 A>yj>waJi iU^I Jp jj^J J^as- IJlXAj . <y £~^uj 

J ibT plJbr Jp a*U. ^^C ^ AJb<It OUjJf OlSCLt ja ( v-ULl) G ;l£j cJl^i 

^* 5 — paJI 1,;— ij 4^.^/3^ : J, |f c^ — ^-T Li,>u G ^p ^j . ^ ^ 
0/ _^ -U> Ifr-tf ^ Jjl y* H. Cavendish J-jljB".-* JB} ) 2 tt. f / 3 (^- 8 " 10x6,668 

^ip ja diJLill (Jp f JL5J Ji aS^I J ^lill Ajylij <JUiIl J j^J jyli ^^t <^ J Jilj 

a*-^ jJI djjk 4 ^-Xl^Jl OJ;lji Ai*-^ L^* ^ 4 <jJb ^^ *Ip Ji iSj^ <-?!»<*•$ V* ^^5^ 

AiiUI JjLJiI J^ Jp l^JLi yr„^:; U OU^- 4 aS^J-I J AJLJly J| AiU^/l AJUiU jy^J Oyli 
♦wiTjSol ol;lJU jjsa^ J C&^ *^A ^^^-j" L.^p ^Lor-Nl jo Ai^Ldl aJUJI oi^Jbll ^p 
A*Jtai ( «>- c^jb^-i U>Lij5"l j^ AS^utll JLij Aftiy i^- aJI Oil U DJ ii 4 ^ ^ ^JtJl Jy»- 
0^ ijI jbJl i^af lie 4( s ^Tl > S0l aS^ J AftUI ^^ uylyji) v^i^Jl o^lx. 
Apb» 0^2p (J A**oiJ c-3jlA1 ji //^-j uy!^ S*^y*' ^ ^•y i " ,, ^i ObJ ji jl <j\>- ^j 4 Ai*- 
OyllJl >Uu J J^ ^Jl j-JI iy Jp Jjb liU ^ Jp JyiJl IJla Ji Oij 4 jtsi ^f SJi^ 

* * . * 

£Aj*3 d\ Ov JLij . U;Vb ^r!^ u^^ ^Ua-i JibJl ^-^-iJlj ^*iJl v^ J* Ai ^^ V^ 
v*^ 1 uk i5j*&* J^*i Lf^ sr 1 ^ <^ 4 ft ^bAI ^-^ ^ b-i^P ^—b; JUsIl v^ 1 

L-^p s — Li J^i\ ja jiiki ^ JiS3l iJ^jl (j*Ji\ ji) L/ — iJl i-iiU- ^>^^l jl yt %i ^AUj j^Aiil # 

An 
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*_;JL>- JLi* ^ *^yL ^Jdl a, Ji>*i 4 cr ^JJl ja Ija 400 ^>o ^Nl Ji <^>J\ j*j!i\ OS" 
ja LU-> 180 ^ v >- IfUrl j,ji\ Jp cr ^UJ j£l! V JLU o\ j* p*J\ Jp ^—JJI 

l^ ^..m^I ijA\ Ji^% aS^U j A~J|ji jf- a«U ***■!* oliLi^f 1 ^^J ji>- JLaJj 

^jX» ^ {#>■ J i djLuiil A-i-fj ty^ 1 **~^* A-Jp J A»^JaP d^U* 1 Jjl (j^jj f^ ^i c ^J*-% 
j^j A-^iil ^jj&l 4—1p j^ko ^yi^l t ^ t ^L& . JJ j^ JJLill i£y* ^JSi-j* J»yo 
«j o\j ^.^11 AiuJ* v^ 7-^ Oi^" (J c *jl*y* .^U^ f^ - *^ 4 oL-JjJL AJL>ot OjXJ* i-A*5 

jp i^yi jlpLs? N isyirsLy^i ou t j/aj uir jji? ^T ^yy y ^y^ii ^ u^ juj 

i^JL v ^li. 4^J UU J Jj'Ut ^T j^^. J JjNl j^il ^ SjjUl L^iT iJjlll ^Sll 

4JLJL- yS- jl (jyc* Ja--j jS* ji i-j^*> ^r*" d W"^ S^* ^i c C^r*"^ ^^r*J J^ ' *i>*^^ <^j^- 

UojI ^yjJ c^/>-i Jij . ijJ^p^Ul *^>- L^i^- <. 4.*. i: l*i\ j ijJLi a^^iJI 01 JJ JLj-lp 
«^11 ^yil i^il j^ iJU l^j t 4—juJI l^J^J JI Sjj.^ll Uli aWIC 5^> jj^J ( 1^15.^ 

4— JjJl i^ j^J ijp Oij . 4— JjJi I^^j" < -=Jt S^aJl J ^Jij c^ JJI ( AijJU aJi^ AiU- Ojj^a; ) 

oi JI jLitj t l^i> JI UjS> ^ JliiNl x* oi«J ^iJi t jJji ^j^ll l^lCi Ji j^. 

^Ijj^^^i j iJj>- j^ jJu ^P IJjb jA**\ J3j i (^-iT) A*-JLP ji ♦-r'Lr^* W 11 ^ lt'^ ^>* 
^i\ A-J^JI oULi^yi jyj j^ JU.UJI Ji^ a UN^ ^11 A^^ll L^l 4^Ult 


AV 
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•Cf# 


* * * 

J I^T ^LT j*i If 4 ^aJI ap,^ ^-UJ Ijlp d j^ ^JJlp JJu oij . l^J J^LJI Jl ^^j 

A*j>- JaJL- l^i AJl Ja>-N ij 4 djLUil ^ i>i->|} ijjlaj f Jtf j* JjI j£~ ^y^J j^Jj t 4T* : ,,U 
jJ-j 4 Ai* <_-!/ ^^jI iajl>- Jp L5 iill t a11? jU 4 \A*- 5jI>- cJl^W a! An* j*V Jp aJj*> 
jflrU-l a*1>- Xp Lb I ft ^i l^u cJ^jj N LyJ4 jl a! IjJ 4 -l-jS; j^LLlf bJLst U->1^ 
dJLa of j^j jUL^I liSUj . £^1 j^ 1 ^e *?*& 01 ^1 JJaJI cJI^- Jp dJi IjJ Nlj 
U-Up r-yCj jl j^ NJU «jU-I <~^J-I JJ^^J aVJe:.....* J*jix>- J jwj ^j„^ll jl j*^ A^ull 
jjjJ 7tX^-l dUiij . ( aJU jl o^ a>-j* iijL. *-*Jl£ ^^*" 0* tf ' ) jrjj^ J** 0l V"£ IT 

* c * * * 

J J^/l AJjjlj 4_ — ~£ tjc— J 01 <_-£ oL>4-l oJL* jlj tOL-> j* Jli tj-iaJl 01 
AjIJj IJLa a^-L^u-I OK} .Sy^^j^"^ Jfls-W Ail>- jl lilt 4 4.«.J.:^ J»jja>- <j 4 aST^U 
C.=;*l ij t Vr^ Aj^laJI ^-Uai dUi -U* d-*l ^1 t^aJl J V*~^U J& <lj* 5 ^ 

oi iVjJ-l jl Jp J^ br 4 aJ^I* Jj ix^lj c~~ J ^U-i Jb iiU- jl ao jtsi oUaLl* 
j^Sj 01 ^f&At ft^JI J <L*-~4-l J^ *ij& 0i dJJ^ Jl OW*l . ->UU <-Jja)l Jj>- C^yul 
(J jl 5,1^^ Oui>- Ja*-j J AIP^ -^ jp! t till t j\ r-U-jJK^ iJcU^ 1o~mj J tj-^aJl AP^t 

, . i>w>ljjl i-J>>*Jl Jj'l^l cjJte lJUy 4 flyiJl 

^^JaJ jJI iuUI JjUlI ^a iLJL- t Opticks oLj^^lJ t <jlrT J ^^p ^J jl Jp 
jl j^j: o^lllj t^aJI jb aJj^ 4 J^LJii dJU ^>-l j^ . ft^Jb L^ jlT j^^p 4^jl« (^1 Jl 
jijj ^ jl Jp Jju *sli ^ Jp IJu J^ jlj t ^>JI ^^ J >^l Jl L*o^I J^>o 
. A.^..;ll Aj^Jaj -^ S^xi Jil <ujj jl^ 4jl ^*j V aj^jj U«-j>«-^ jK^ 
^^ ^ip ff LJl JyUi >y ^ ftlij-iJl ^ <> l~r* 0IT j^j jl y ^1 Jpj 
5>mJI JJULt J \y^ dyJi ftUlp iiL* j£, { *\ ^V II* jU t ^ ^lill O^ill oLU 
apLJLI 6 Jla ^UJLp pjbl ^ jK} . jjjJ jlS^il cJu*j c5^ 1^4-^H 0* ^/^ 4 hy^j^ oL-*L^- 
. I j 4 Ch.Huygens yJuy> . i5 j Robert Boyle Jj^ . j j *1^ Oyjj : ^ C^»Ip ^Jl 
4 -L-l;^ ^ LJ -b ^ i E.Halley JU . I j James Bradley J^ . ^ 3 Ole Roemer rjJ 
. ^*\J Lu^i CJ^ Vlj 0^1 J^l ^> OL^L- ^S/ c ai^o ^ 

r U jji** ^1 J j^T ja ^Jlj %1p *Wk j,>i aU) J^ (1703-1635) iJyb jlT 

^ dJJ^i 4 Wight CjI^ ijiys- J *>w V^^' l? J*~ Ua^-o ji^ J^j dOJI^ jK} . ^>t 

-* ^b| 4&j 4 5JP OJ^uJ i*vl;jJl A*jll4 J* 4^*-^ frj-^ A*J> f . *jJl^ J* Jj^l <*^*> -^* 


AA 
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JJ . v f ^ -^ ^-^ ,J ^" J*aJ OJLJ Jl 1648 f ^ C? ^ aL-jU * ^ L.\f*\ dlb 
J z**»L l JL t j a*-j-u J^b ^fW a->pL~«j (t—jll ajl^ <y J^ ^ OIp^ aj^J* Peter Lely 
^Ip 5Jd ^ji~~Si i*^U- Jp v^b **' ^T 4 ^W^b a-£~**>1&I oL*i;jJI J j^ d~>- 
J**j JLi OS" ^JJI JJjj o^j Jl T.Willis ^^JLj . o oL'L^il ^ diliJ oJUL oT Ji 
. U^ot _Jl frl^Ll <PyL- tjw^ * * aOpLo OjU* ^ <^*>*-i Ofc" i^-J^b ■^j ji *-^' Ji 4i-A>- 

^jj . ^L;1>Jl^ <Liy>*i)l 4J^L^* JL>«Jto y^ c J^j *-* <lAy~* jt^ 5jly iJy& ^i*l 

J &jj^-\i\ 5JL>-jJI i-LbjJl c-ilS" l^V) <-^m a-*c*J-I J j^ *~* AAjkji J** 1662 *U 

^Jj- £>jji *LW Jj*£ Jl^j i ^ U ^ Jp aJL*-I« *LpI; flij t (<yyJI *ill3 J vtJL-l 

,-T c. .^l ily^ JUL A~k ^y ^l" cjI& » . a-*^J-I ft-^v l&t"\ f W J^ lM c ^* 

LJT J L-JL^D ISL*-I .i)y> OiP 1 1664 f U Jj . (I) « oj^- 5juJ iiili 5,1$* 47L>-Ij Ia^ 
JI^J Sli-I Jji yr.,,^,1 5jLbjJl oJub jp j£ ^jjl jjl (>>wi j^ Vjj Grecham ^Lt^p 
^ ajLpI Jf ^ j^ppl Jp t &y* yiJ 1665 ^ U Jj . r*jy>^ a**U- c5 oL^LJU Lucanian 
4j\]a*>k*j Jjbfl A^. *JU J^ Jp y^aiiL ^ 9 cS-iil Micrographia UI^C* a^ a-a^J-1 
f^-j 11 j^ bJLP Uul i^ l)B" Jj c4 — *iv* Ji'dtf (^JU! j^ii ^IJL3wU-l -L-^ 

dLil cJj aA Vl t IJbt J^aJI jL |l ^ jyuli jl A^j . U^ c^JLii jj-S^I j^l jUj OjlJ ^L 
. o^*^ (j^J-^ ilJi JUy JbJVl £~J\j t Ch. Wren Jy , J ^| 

tl)IT c^JLil '& jSAj\ i$jj> Slij jl*j t i-^lil vt*j>U Lw«i ilyh ^^sil 4 1677 *U ^jj 

Sy o^J * -y^-^* (j^v^^ J-*^ V^ ^pl>i>-i *t> J^ 01 JjU- c^JJi J^^ Ail jfe 4^* 

- * * 

ou-UI yx^laJI Ji^ a^ f^^b OlT v-^* °^* ON ^U J*Li^ Jj^jlj ^i iiUVl ^..^> iSy* 

a;L>.^ jp IJbj J^o |1 dJJi a^j 4 Vt*J-l *UipI jy <JUli!l oLiiUll a^ f£ki VjT ^ 

. pjl y^; Jaii^i^ 4 <3L.Sll v ,^i> ^p Ji£ js>. 4 1683 (ilp Li ^- 4 iS^dl a-jc^ITVI 

jlT Ujj 4 bJlif liU 4iL>- *U Jajw (j 42,*^ tj^ Ai^bl j^ rf-PpI Jp 4 ii^A ot5 
U;j^ L^-^»*! U^ Aib^ib i>^' J* Jj*A*H ^^ u^ **-• <^-^ ^>-^ ^^ JSI^I ^^ 

AiL. 4 diJi aj*j . 4->jUll ^ ^^i; jl ^>-V alXj* J^A Ail 4 jj^J Ji* j$ti i «u^Jj 4 aJIjJI 
diJlSLil Jj olj^aJI J 3L-L.VI jyyi J^j UJ j^J a^ <-i*^U Jl 4*Jli> ^, 
tf 4 tjJaJI i-^ J Aiyb^Ll iJyh oU*Lj: <->I^pVI ^p <iiJ JU i^ji ^^J a*>|^ 4 c^jU— Jl 
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. 1703 fU £y> Slij ju* L. J! <jiL>- 3JU cAij+jS 4jI=T yiJ ^>-l 

c/* f ^ jr ^-jlj ji i>w»iji j^ djbyi- \£j\j i jv-Ji j l«jj sjuup oipL- ^^"i oi& 

Jiji 1^jl>um.I jJI iddl tj^ki oUyU j^ bJiP aju^ aij . JJJI J oIpL- £p\j\ d^tf Vl 
4jjyL* JbJL-J Cj\j*\ [fj* U 4 i-JWl ol^Sll j^ bap jL>- jl £s*\ |f 4 oVjUli Jp <>j\£ J 
^yijLj J^aT oIpL-j V^t* ^^ W^/^ v!/** (*i^L>) ^*t>-J A^b f^*"l S-^I^J 
f-j-siy 3-Li j^ J — jjj t£jJl JjJ-l jUai*ij (*-^^ <-"^) 4-**U- A-Urfyj t JjJLi^ 

y*>l^ 1^1 Jp £1*7 jl ^A i~S\j>3\ OdJ> jl J J^l^= jS} c *j«a)l jLiuJl ^^^-^ <Jp <Pj-^ 
\j£j>- J y*JL*J aJ^ j>p oUyj»- ^* .jJbJ t$AT ^L*c>-Ml jl Jp J-jj 4 SjLAJ AJfJ*- Aj^laJ 

bT 4 UjJu N i^UU Alij^i? Jp jlpbNl Jp j^B OU-J-I fl^l Jr* 9 y JT jjj 4 AjjIjIfcVl 
. SjJJl J^b cj AilJail ja l^\^\ l^Nl>- U jl iJuS} ^1 0Uj>^iVl Sj^U U/Jb 

Oy B ^*j c v^>J ajjJlI J 4J^U ^^1 c d^l^-j <7lpl^>-l ^ ^1 Jp c iSj* jS^Jj 

j,-^^ *— 9yu ytj i i-XjLxAl 4*-Juil cf^J c-J-MaJl (»-^4"^ ^^>H^ "*i^ tc*"!^ t/ 2 *! j* ^^ 
5^5 Jaa; 4 Ojy» JL?- ^*-> c ( Ajljai^l jl ) ^JUaJl **J"I iJLC jl ^jp ^/a^J c I iJyt jy B | 
J^- 9 IJ^A; ^*jj *(j1^^ ^* V-Lu iSUaiJVi) 4-i 5yjil ayi\ oJlA x^ l--^Uii (jjy jl) 
aJU Jl j^cj J aJI^I J cJUJI (I ^LI Ujjlf bl ^1 i j r *2t\ AJlk^fl 4 C 4^11 

^JLix^l Lipl]a^-L jl Jl j^UJl lJUh ji-ioj . (<L» d^jjil S^aJl ^1) jj&\ Jijj JUy il^Vl 
vl^|JL>-N-Mj^UI 3jiJl ^a 3a^-j Jp JU;Nl Aj jl j^C i>i) 5y *S*-j m^a^ i^JUaJl rt-*J-l 
S^ill dJU LfjJb*J ^lil illjaijyi j;Ui t L* 3j* jl-li* ij Juu fJ ^ < £ij . ( axma 5JljalM*l 

oujl jl>-I j-*j c (1691 -1627) Jjjj C-yjj d^^p JjJU^j jJJI iiyb sii!^ jlf 
<jjy JjS" ilbfcj 4 loJjil Jl l/i^Jl j^Ipj c g-^i" i*>U. ja £j£ f\£ \jjij 4 1 Jlj jZ* 
*uJUj (ciljj . jl^a aaUU* J jj^— J J l^l^Jbf ^Jp a^-I oi^ ci ^-yjL; ^** ' ^i^^ 
. dyj\ aJS' Jl d-Jlj 4Lyl ijJUPj c d^^p j^» iv«li)l iL ^y^- jj-^^i^. j>JU> <^jl»1 Jp 
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iiL* cJJb- frWyb Vlo^ <^^e &+* JLit lyl; yt -*jT VI i LilT UJLw ^ Ail ^ 
• c/^ (J* V>*-~^ ot^ «5^1 cJ aJLaaJI 4->l^t ^JUki^j jl aJp jl aiaJIj 

I^S* ^JJI jujl^JJI ii^UJl ^ jJju jh ilUj t jJlJ Jl J^ Mp 1 1644 flp ^j 

j tt-^JI^- L? <>r*^ ol&Ltf J yb-lj 4 A^b^ jlT (^ JJl dU^L aJ^^JI A-JWl AjL.JaH 

Jp IwaJL* a*\^aI jfcj . oy**>Ulj *l*Jl *L*lp J -uij Jf ^iaii Lb d-->- ^^J- 3 ^J*^ 
John jjlSGj j^ Jl ^y>- * j**^ ^ J W^» £***l ^ ^s"j c ^*£* o^ j&* t\~*Si\ 
J^ aJ Jj^-j jJj . ^ji^ii J| J I J I aj> ^Jk Wadham *U;>I} aUS" ^ju t Wilkins 

/ 0 M 

i-^-UJl ajLJUII v^l** 4 J-*^ ji-^ j^j < ^j* ^-^^ ^/? J^ J^J oY 4 l^"3j^ c 3 - ^ " ^ 

^4-1 ^/^ j *_^U *l/s-l t 1654 ^U- ow> cj ^jjL^Si J| Ai^f JU* J^ Iju JSj 
c-^Lf y> i Pj*>£\ ^ ft*^l J| *)»^ JL-$3 ■ *^ <<*^* (/^ jyUJl JI diJi -U> Aj^tf 

LjJ£j jjiyf aJ-U. */* lJ***> ku-l* cJLW 1i| 4jl i ^1 ^JUI t Llil J 'Guericke ^ii^p 

" * * " . s * " ' 

oJLio U* JywaJt jjJ^ ciL^C <£j^-l iaJwaJl JU t ^i^i>l j^ S^xii d-U Ci/I < ii*^ S^T 
t (3) (( (j^—5^U^ J^l^l (J 5^ uJuaJ U^ IT JUtJT t J^>- Ai- j^ ^up^af Sji ^jUj 5^" 
aLc»- AjjJLUii aS^j\^1\ Cj\jI^JS d,li3l ^^Ij t 5JLw>- APyLt *-U^ L)l>^/li &\ Jjjj Ji^l Ji^ 

Ajl A-» ll^iil j^ j| t iJyb Ji*- J— ^ ^>* ^' 0^5 <- Ji^ S ^*J ^^ ^/*S«-* A>t^-^ A53tio» 

(5^-1 Jii t ^1 j^ j^s ^*-f*J . *^r-J^ d-^t: a*UJI Aj[,Lp i^-io d\ uJUi *^1 x.kt^j 0^ 

0 * * 

t. 0 * * « 0 0 0 

^ cJlT b| jUJi jl Jp u ^ i ijJi\ oVjWi j Ajyli jj£\ L. jtsi J^> ^1 AiJ 
Ai>w*- ^JOI t ii^JI JjiUJI iJU ^ii ^j . bb fc Jlaj aUrsA* a^j>o- <.IUj>- Oli oU aj^I^ 
Lu-aU. AJ^Jb ajJ^ jl Jaw. Jill j^- j>*J Jl Uip t y^P (^jU-I J-^aJ^ J j^l J-r^aii 
J^ U 1-—A <-&& ijiJI jyl* 01 Ji>-^ 4 ^Lli Jst-I j^j t 5^1 — jU>ll_ JlS^il a^L-S/I 


<\\ 
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(1691 - 1627) J^o^, 


* # * 

C-yw* Ul£" jy ls)V IJl* JLiJw il t ^yw* o-L* ^ Jp jS^j <6l jl t i*^lj o-Lw» Jp ^y 

jwJI A-Jai**J tJl (f . jji^P fr/^J IjJLLj- Jp C-k«.> ^J U-i (y>*M»J 4J?*Py* lfl.» *j o^iJl aJL* 
tJWI lJUb Jp L^- y uy- ^ t ( jJU-jlV) 5-^UM -Jill ijjb-i I^JL^lJ lij rJWi Jp aJj^o 

*jy« ju~z*M JxJ ojJL 4^p ^^j . o-LJil 5Jb-j J SjJJil S^aJI <jU c-*yc ^JJl iiiwaJl 
JaW* (Olj* jl cli'l cj ^ ftlllT) JJLJI yjij . -U^ i^y J& JtjJUy (^/fcp) 

UiT JjLJI J>-bj vijjsM J* Ji*wJl IJL*. (JJ^iy . aJ)^- Jpj 4j^ <^JUl ftlp^Jl yii Jp 
^-jLJ jUJl W . Jb-Jj J^P Jp Uipi i?UJI *^fr J lJb~l) Oj^j Ja*-^JI Jl <^l t JwJl ^1 
j>oC 4Jli 4 (yU Jaxjaj djj* lij) i^w? frlp^JI a^»>. OlT lijj . 451pj i?U; gjfr Jp Ua*-> 
i?Uj ^ ijai J JaJwJ! jP JUL Uj , <i>Uj *^fr ^ <~jii yk jUJl J>-b Jii-iaJI d\ J^J^ 

t jUJl i]L>- (j 5^p Sj~* 4j? 01 Jp t JJL- j^ ^; ^ Ja w , ^1 1 ^ JJ ^ JJ U ^pi; ^ jlp 

fa?* Jl ^J^I^ J^i Ja*^a]l IJU Oli t <kli; j^ SjaJu J L« 5^i jUJl Ja*-> li[ <ii ^j 

wU-i IJl* Jp Ioj^p Jj^j ^jU- v-*!^ t>* ^^ t^ 1 J j^ -' ai -^ ^1 {^ * j^ c? -^^ 

. ^aiJl dAlJ J 


*\\ 
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^jA^j . 4j Jj£ 4-^lji \y) jyU <j*;JL> Jl aJa^J 4 JajuiaH ij^y^ \"**4* J' *^V ' 0 Mlj 

3J p-j 4 :^L~* jjj_ Ji jtJLp ^-m £• \ *y&\ J 4 t\^aJ\ J-^b Ijlp LjJL) Jl 

cH Ji j' j^ J"-* 5 ->k^ J^* Ji ^^ 4r>°- ^ j^j C*^ V* * )> ^^^ 

jUJI Jai-> J^>-* t uw ft<ij)l Jp bS^L- ^^ t Jljjl ^^-^H Jp /*-^y (1 bli • *u*a>*J 
J J^ Lrs ^lf JU tW J» ^^11 Jy £->j blj .^yLl Joi^U Uli ijU* lu^ 

ibji UU-j . W Jjfclt, g^l Jai^iJl ^^ ljU* j^vflj JI Ji jUJI J~-> ibjji AJJ^JaJ^I 
JaiwaJl Ji* LjLw* j£Jl jUJI Ja>w> JjJ- <<*^ • i ^J W U>j b|j 4 A*j*^- ^^i jl*JI JaiJ? 
Jp 0)j ilU* t ^ (1. US*" C?* ) * -^ J ^ ^ ^ <-*-*' Ji cr^i J^ p-*^ ^i* ' <£yM 
4 btt j;tJLi* tgjLw t**^ J iaiuAli *IJL>- Jl Uyj Ai%Jt ol* j* j^\ jS^j . (^p-xll 
. jJcJ 1 ott jUJI S;ly- A^p C-*b U U*->«-m3 JyJl IJLa Jiay 

A-^Jil a^jc^JJ UJ ily* jt**^l \^->- la£« llyb *-• «r*^.l J# ^Li** C-^Jl Jij 
JjJ JI Ju\bu JisJl (r 4 1668 fU- ^ AjyU ajjU ^l J J^ ^^1 JUi ^j . 1662 ^ Ip 
igp Aj^jaj jiy^j U^ Uijl yb JH-^ -ty * Pall-Mall J^ J^j aj^a J 45>-l ^ ^Ip ^>- 
. J:>Uil Jjy^ Jp aJjJx- ^jL£ c^/rb 4 V^M^ Vj--^ jj^^i ul^ J^* Ltf^ ^T 4 «->L^J 

( ^X« J>o L^^aP lilp JIT Jj^j JI Jp 4 gjjsLl JoitMall JU J <JUpL oy t j^ Jbl ^JO 
AjLJju iuu JlT 4 JUpMI A*IS" 4-^ui; yb v ^>0 Jl ^* NjJ 4 4Jy>iJ a^w'AAi^t J iJSJl 
^JUI t^lil ^-J^j yb ^Jd^i JIS} 4 J^l ^y^^ J*-*^ (J*^ Qy^ !^^ (Ji^* Vj^ Ji 
4=51^. <J il^U jl- Jp f&\ jJ> ja 4JI ^ JIT ii) a-p\^/1 oJUJl aJp Ui cJtT 
. JLli aJp Ji cJlT aJLWI *&*** Jl )f 4 ( J-^*JI JL4+I ^ J^ J J»>*^ Jl ^W^> 

— : -.>»;■ Jl J Lw» /*-^^^ ^"^* J^* 4 J^^ OJ^sA>- /^* 4jL*- <Lk jSsJij Jj^J JIS 

\£ p\ Aj'^y C-iiT lCj jJl 4-jyJl AjjjM j^ iiil^ IpI^jI ^Ui Jl& 4 ^Jll ,^1^-y tUl* 

* * t. 

lijj 4 4xuU UUl? IjuI JjLij Jli 4 <L-li i-i^ ^IjI Jp tyi 4jL>- *Ui; olS} )) : oJLjL 7 

4 i-j^jJI j^Vl yi l^y jtft 4jV- y^^l J °j^ £^*~J\ ^ . (4) « aJU^ Jp iJail^JJ 

^jt J aJU* ajUT Uajl ^^J dUJir cJ^II aJ ^ j$3j 4 AJy^S\ oMlil ^ bJLP ^-iS} 

. ^UxJI IJufc aJ? <~j>JJ- ^4j yy A-ily J Jy jJj . ^Ull tl^AI 

apoJIj jL-JI 3L>- j^Ip 4 aJp jus»J I/? Jj^ JJU (1695- 1629) ^jjyb JLu-^T JiS} 
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* * 0 * 

(/-tij L*-UjLi JIT >~j* Jb;uJjT oJJlji 4 a>JjJ1 ^ Jl Vj*^ >^1 \\* Jl ^*r^ 

4 4 # 

j^ Ji$5 4 La Hague ( L-Jy ) £L*N ^ ^ oji* JJ UjUII cJL&I 1637 -lp ^ JLuw^ 

Jl OL^I^JIj j£i}* jl*! l£*\ *&) • <j«a.«M AjLJUJIj oLn^I^JI jjlaS cj U-iaP Jyl JlxJL! 

* 4 t 

<~j>lj\ JUpNI j^ bop y^i t jk-*>* oliJJ* Jp jjjJ Prancipia t^Ul ^b^ 4l..^aT 
. dj+* ja Oy*^l* £-Li Jl J-* *i>jl c? *i^-5» J^jl outj ^Jl ( 

J>-j oUU- ol>:Nl oJ^ <JuioSl Jij . c-^-iJI UJi oL-jlp c£ tf jUioV^ ^-l^UiVl 
Jl J*l> ^li) Ob iyU^ U^l ?*iy* £~<* 1657 ^Ip ^j . JliJ ^oLJI o^ Jl iiL>VL» 
tUap| Jp 4j,0i fUP Uilp <U-*^ ^ 4ipj^ j^!j c ^>*JI ^ J^JaJl Ja>- J&u £ f JL>*i~J 
JJU? Jji ja JjU: ybj ol^u- SJl* y*iy* Jk JU^.^ST^ *^ c? H~^ ^4^ J* ***•■> •*!/ 

vilJi Jbyj ( -L^lll OckjLl 4<-^» J> i-A* (V^U J-^J J**^ jl3 4 ^^^ f^ <-?J 
1666 ^Ip ^j c U^jjI ^Jl ^^ *&[*&* S^*- ^ L-V cLUL» y^p A^yi ^pj^J o^ c OyA*e 

ifj^ J-^ai IOjj c 4J;iiNl Ol^yll ^j^jv Jl A^-U-l! j*i <&J C J^ij* villi Jp jit^i 
(^ JJI ^JUJt ^JiJl jjJL; yiJ Jp 4:VUa7l OJLpL*i c -L&ll ^j>JJ Oyl Jjl 4 f^jyjJjl , 
Jl If c SJbUl 5ja!1 jp JUpNI j>. liJLp <^J} jjvj* jXJ Jij . l$JLT ijjjl ^ JlJul ji^ 
jys£ jXj |f c i^ t aS^I J i ^lill jjjJ J^Jli » j^-L JL*o UJ cJyu j^»l Up «;l^il 

Jl t ^ m. ^ii CJlf J J 4 1673 *lp J C- y^S lii >**<>* iJ"U« O^J? S[ ( S^XflJl flii ^JjJ 

l^V ijl^l ^ ^ L ^. jm ., 4 *! jjj-i *ij& J^ cJb>- frj-^aJJ Vf-^» hjaj j**ij* £?*3 ^3 


• 6ty ty* u* f^ > c^"^" Ujc * &* l ^ ^^ l ^ j* *^ ***s tfiJI 4 / >ai ^* -vy^-J* « 


*\i 
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(1695-1629) y£y> oU-^T 
jjjJ Aijeu gJa.T-,7 1 ^J^ jJ-i ilJJ3 fj A*jy*i^ V>*^ c/*!^!} ,7*!^ f?*^ J*~* CJlT 

<j cj-*aJt jLi^Jl ^ob ( -£j 4*-jU ( jJL^) i^ 5^i >*!>* J^"* ***? ' J : ^^^ -la-^Jl ^ 

A-jdl v^ l$ju cj-JaJl **>*»■* f*^*% <AL^" fJ*** ^ /i^ *trM d *i* jy^3 4 4 ♦.jd* >.. * J*jJa>- 

<JJ Ju>l . l$il>" ij*-^* *UVi <JJ l$***tf <*JIai* 5j>-^ JS" OlS" yJVl jXjj t l^u 'Luiw *iL~» 
Oli c 0^9 "by** ^f*rf J*^ 2 -^ *^ l? O^j^y uO^^ *■*•&* **ry* C*>-\k./>l bl 4jl jJUi 
. L^^ii Syfuiii JLp clil <j il-j*N SL<a>- l)I y If SjjjoiJI *jA 4.5 IJa;* i3^>vJ 5JbJL>- obt^ 
5^w> 5jujl>- ol^l jJUtf^ ^-A 5j*-jU ^ 4Jai JT OL ^^xi t Sybljali oJbb Ji«iyfc j-^ t«^b 
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AJj-^ll SyhUaJl ja tw>I} y Uii* SJj-L>- i>^* jj£ul ACJUiM As^\ j* oJjd^ iiyhLi" Aj^lj 
. 5j5>aJI t[jj L» <J,1 till (j ^JLaiJ o^bJb*- A^tt U-I^*l JuiaJiJl dJL* J?Uj 

i^- Jpul JUIj ^-UJ 5^*-^? *i^ *&y ^V^ "*1j9 .rr d -^^ S^ f*^*-* <i* ^ a ^ i 
l-br IjLjI* JIjj *^ t j^y* *)y#* LfJi\ t s-LijVl lift jSj . ajC-UJI ^J-l i*lL> J j^ 3aj-b>- 

<J>^» ^Jl t J>-Ul)lj r-lyuVlj jL-^jNj^ ^IXaj^/I Ji* t SJbJLP aJj-> 7*!>^ J>~^ <J 
. oXjpt f Ip a>-^ j^£j i <ow jl j>p >^* 5^Li ^Jyill ^JjJI A-jCilSl Oybi}l JUaJ 

— * fi 

Uyj^j aJ>1>jJUI c-LiJ-Ailj jjJb^Vl ^ju f IjJI J?- J OwL^>-j A5»j j^ I^S' Ik^.j <— 9pAi jlfij 
* 

aJVi jUiii v^-o t jui ^p jjuii *>^ ( c r LJi jl os" a;i si t Li ^ jb&i ^ n audi 

C-*iJti t Ljy J cLyJJ c^^Uil j^-iJl JLpUaJ jl* jJ>j^ Sty C-Jaily 1683 flp Jj 

olp^l I4JWI J ^^ OB" Ol^ SOp ^.l ..1^ t l/I^Jl Jl i%]l o,il^ Jl jJuy> 

$£*\1\ ^\^ j^> j^Jj . JtjJj Jjy t m* U d^-i l^j*Uapl jOl (jidjj A-^JLLI Oc*jLi 

* * - * * 

j-L«^A Ijjaj A-*^- t I^jIj 4j)jl tL«ip jjapl i-j^« j ^j^j <aij* *^0j (£JS\ t 1687 *lp 

j»^5j jl J^/l JUj AlpUai^-lj JUj i AiL Jjbu jU^j t %*i* ji^ ^1*^ iUll J| 4-Jjl^ojJl 
^^1*1 i,l^j>- IjJyh J,l ilpj Aj*>^) *Ju^ ^* <iUtf A jAilL Jiii t JbJl J i*J OUI^-L 

Su Jjl ft*l ojIj'L Ol^Jbf U^l t^aJi J Vr-^^ v4~4- j OUiJaJl C^i JL5i 
c ^V^ <**W J dLUIl 3L.i;i jj* t <^ib ^» ^l y*> t (1710-1644) Ole Roemer 
^^•li t aJ IopL^ J^j*J jj-j^Ij Jl tjlj jl j&~> jl>- j^-JyiJl l^*'^ '^ V^ ^^ "^J 
^*dl c A^JaJl A-?-Ul j-* c jlx^fL jlT)) A»l Jbrj / c ^liil jUj! JUtfy Aiij Ja*^ ^j 

ChJ^I (*J*pI ^ I fr^aJl AP^- CJlT lij . (^liii jUil 0>-N uisi^> Ui*>->- Uii aJL^UJI 

JL o^Jb*- di5JJ ^-gi t A*r-^J^ Aj^ j Aj j»ji; ^ jjl *— -U-l jjjM \jaj <. (( AxJaJl j a^I 
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<ol Jp ft^Jl J Oj^x* frUJUJI Iju ^ OjJ^JLj Jy; Vj . JysAiiil ^ t^ l^Li ^jX 

o*j UJ ^^ a^Jj 4 J^l^il Jl ^JJ ^ Ul Jiuy aJI^ N ap^-o <^ t^ail Jl jj^aS Ji 
el* aJjL£ j£]j ttj^ili ap^- ^LaJ iiJj jjp aJIJj aj^ r>^ iiUUU' i£ji\ d .i* 
4j4j^ UjJb i L^^Jj 4 O^Jl^ ^Pp-o jwo fr^all jl Jliyw UK" JLSi y*0*J Jij? Ul . CJLbM 

oljjNl oJL* j^a; ^ ti~ c^Sol o* ^ ji ^jj \^\j&-iAp$\ cA)£i\ oN cl^-UJ 
l^j>jUJb oULL* 1849 f U J Fizeau JJs i ^jl^u-I U-Lp ^Lp ^liil O^iil J Nj U-U* 

yu^>l Uki 1^1 Juj 4 frill J frj-^Jl A£y^ ^Li viiJJj Aj£>lj 4 IJbf 5^-T AP^-o jjOj 0£* Ll-** 

j^J A^JaJ ^j^i, Jl Col ^11 a£"U4 Aj^hJI ^Jb Aj^lJ! a JUfc cJl^J t fti^il J fr^JaJt ap^- j^ 

. v^jil j- 1 ^* ^iji**f aL-JJj a^-^J-I 
ju aL?IaJI SjJJ 01 ii>N U-Up t 1675 ^ Ip cj-^JI ap^ ^-Li <j oi^l* Jl yjj J-^y 

frtjl (^y-ill J^P ^£^1 Jju jyJCJ jJri 4 Ajj^il <£^iil jUJi ^ _/^* c£^ USs^ U^J-^ 

t^iiil ^p jSlc U JjuI ^Nl O^J U-Up (^iaP dj& Soil « JL* Oij 4 ^j-^JiJI Jp- L^jj 

Ju Jxw-^JI J ^j^l Oj>J Ji>j * <Ar~^ i>" tlr 0 ^ ^ Vj^ c/*!^ *^^ U-UP c^r*-^ ^K^J 
. jciL-Jl Jy^^ ? y^T cJuaJ AjjLw« ( AjAjjSJ-I ^Aj ) Aju^UII oJll Oj>J C ^jywP^il /p[-X* 

jb <^/-iii jp UoUil -Up ^Vl ap^- 01 Jpj& ty* t diii J t-***Jl t-i/u ^-$3j 
t^.tll ^ (j^l -A*V 5JLH dJu& frbjl _di ^ t ^J* cbJ^ZA J?j~»>- 0% ^aaJ-1 SJdl 0|^ ^ 

d-U jb^ 01 t-^ t U> A* ^>-l l*^>r Olj X^\J\ fr^ ^JLJlj l^Jl (^Nl ej**)\j 4 J't A»L^« 
UbjlAA* AJUi>l 5JL« iJlA i^.lk:^ 4 C ^Aj fr^U-l J A^*- (j;\ 4 A*iwii-I AXPp-j 5JL>Nl A»L«il 

ju oJ^Liil aJU?UJI oJdl Jp J-^i ^1 t djdl Jl J»\^u 01 *w^= 5J ^* d -^j ' — 

t-s.fi t. 

Jfiji\ opL" 5-i* frbil J lij— w>- n cL>jl>. IjU . c£/Jull ^p ^Ml JUxJ j^ cfeJl=^» ui^--^ 
J^ll y^bil O^t t (^->j JL*jI AiaJ- Jl iSjLsl\ ja U ^j t-^il AiaJ- ^ (/I ) c^/Jull ^p 
^ npt ^j . Ajtt 1000 (JjLw AJl ^jj J*rj Oij . JliL yb oU^J-l dJL* Jss-i ^ 

.JwaJ^jL-J ^i 4 n olij^iLl dJLA frljl J c^-ill ^ ^Nl l^ CjAjcj\ jA\ *J&\ iiL-il 
186000000 ^ _m^_ 5 Jilli . ( J^ OjJU 186 ^L^ ) U,lx. J J>ji\ * J3 J3 ^\ j^JJl 

S-O* (**; ^J c V^l J Jr* 186000 ^ c tj-^il ap^- 01 { j^j Ia*j ' zj\j 1000 ^L-J Jbj 
(I ciLi^Nl IJl* ^ . 1} /^ 1010x2,9979 y^ 4 a, pJLil 4 JU-I jiJJI ^LiH ^ Ij^ 
A-^L-I A^-jaJ IOjJL^ AU j^Sl LJU- N^ai JL«j 0^ c frj-iaJl AP^ ^Li ON 4 JlSol # ^LfcNl jJL 
oijlp o[ Jj 4 E.Halley JU JJ^olj j^Jj >%*j j^ ^ ^^ ^ ^* v*JJ3 ^j . oU 
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iil^f, ^£ill ^^iiJI s^^- J 1681 r lp J ^ULl d\^t/ iijUIJI JUL* <upj 4 AiL^TL 

. w-LS/Wl j^\j J^I^lI r 0* C *>UI J -^L-j ^ 1705 c Ip 
r lp 200 ^ Vjr * UjLio uyj c-^w>t ^Ji y*yi dJLL" yj! 4 1^1 i~Jb J-^l 45> ^ 
5ybU» W ^i 4 J^t ^jil Sy>UiJ J.Bradley Jj>^ . ^ ^_3Li^ L-U OS" ^\ 


r" 


*~mJs- oiLi* j^ Sherborne djj-y** oju J 1693 -U J J^j^ jjj 
JUjL . £ *Jl>- A>^i -vij . diUlli ^^*1 «.up Li IfJj ^jjL^5\ J Jjuj t Glaucestershire 



(1762-1693) J^ 

<\A 
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J! aaJsj t ^jLwJI diUU jLjj^ll Jj>^ J*- t lyfcU dMJ bjUj Ci 08" ^JJi 4 J. Pound 
. 1719 flp JpJb^) LJ <JL* UU «u*ui; ^Jb J^ 01S} . lSJi\ 4-nJLl J 1718 *Ip 

ISU^l 4^*7 w~~j <ii-kj jP Ol^ ajjI Ujo Ji£ V 4 <U*;l>j iiiUllj 4>\fAl Jp Jfe -oT ^l 

(y^JI ^U?jl jJJ ^-L* <y>*JI Jl Parallax JiJLl J>*>b>-I ^13 jyu 01 J.^ JjU- 
ju>j lil t j9ji\ ja <^jJ cjU ^ Jf 01 i>i t (j-^-iJl Jj^- ^jNl 01^ jp ft^Ui *-i>yi 
jJcj *->*^j\ /' Cs ^ ^^ c j&* ***"' *~^* ^*~rri f}"!^^' t ,/^jI jiJU* Jp ijidjli^ (jcJaA? -^ 

cj^l) jydl Id* ^^ij 01 J^U Jjl>- i 1725 ftp Jj . W SJuJi jysJl Jl v-Jb 

J SylyU JLjUJI J^i^ JJL-j *■■}??■ ..T 01 j^ jii^L yu^l judl ^ ON jisM *u£Jj c ( j^ 
Jpj j^Ji d*j Jp ( gjjljjl J?te£i\ j\ ) ^ybUiJI ^LjjiNl IJla ^i^y . *~J& 0* cJjJl dili 
ii*- 5JL* U^Lj La*j-jj JJJl 1^->j Ju ( iJLsUil 4*LJJ oual jl ) Jey^ j^ ^^ O*-^ 
<UX*1 lij 4 *->wJl -*jy (T^ <-^ jLJal^w 4 li-ft jJa-iJl cJuaJ 43y0: 4 4jI cJ>yu jiljj Otj . ^^-ii 

j^ L^jiJl ^-^ 01 Aak'wJ j^«-i 6 ( ^L>- ja ^Sji\ IJLa Jp Jit* ilbfcj ) . Ji^Jkl t^iJ^ 
L^T, lil Ul t j^ LT bl L^jj; jy Uli ^B ^ J UJiii iJL^b c LljiLi JaiUi >il 
ajkll 5JL-1 ^^-j ^^1 J Lp^-1 U53 t Lip^- ^-^ f U^ Jl iijill JJ 01 Li*i >il c^ 
/UJU AkyL. ^ Slju U JeUil olfNl ^ ^L *JlT U jj^ >ii J^ ON tJ ts1 

LlP^- 4j>0 L^^ 4 ^A r^ *^^ s-£ 6 u^/ Ui^ -iALiil jiail AP^ A>o Jp Jj^a^Jii 

. jj$\ ^ .lijiu JaiUi >u ip^ a>o ^ r uSfi Jl 

^y^bji Cr >J! oUl 01 Ujl*-j t(|J fJI ^ JNl ^i Jp J>J1 IJub LjlJ, lilj 

• U— ^ J^ c^ 1 ^> ^r-^ «-aA>- ^ Ulafc J$\ JA j&i 4 <U jVl s^Jl «Ui 

jy jJu 4 (|**J1 ^ gT AALto ^iJI frJ ^a!l «Ui yhj) ^Sfl ja dAALiJ c^iJl ^^rJi oUli 
±j\j£i\ IJLa jwa^j . ^SjiLl ^1 9 \f\ Jl LJb li^^i. 4 1,^/L ^uSl! oUNl J 4 ^jNl 

.lJUb i^i Ul . ^jNl ^> oUl Jp gjjy^l olf Nl J ^57 ^1 jytJi ilU J «-s^o U j^l 
Oj^J 4 ^r>"J ^>»Jl Jxf (J^ ^ S— ^ ^^v^jJl Jjj- jj^l ^P^ Jp (Jii>^ <J-ti\ f. J*\j£i\ 

01 J>l>Nl IJLa ^p Ls^j . ^jjl <S> olf^ gyi^LI d lf Nl J ^ Jh j^JI 5JU J Uju> 


^^ 


facebook. com/ketabme 


Jpj L^-U ^Jl ^jJl a*J Jp b\jp| 4 UjIjl. Jp ^joJI ^^1 ap,- Jil^ ^—^ aij 

* ■ * 

<u^S ^ diii J UJ? iliiM.1 aij . (ft^aJl ap^ Jp (j^/1 <Pr* *-•—** rjl> <<*j) ^-^ 

O^l If . iJlill J ^L* 18,5 c^jLw" ^Ml ap^- 01 Jbr-y 4 fjj L^-U ^il c^^aJI ap^- 

*£j>- rf' l^[j t AjjJI /^p AlilJ c , » : l 1^1 rtZLXv-1^ 4 lfr-/»»; L§ ^j aj^i*- oI^aj (yr«^U ajL-L» 

C*-jl l^XXAj . j^ill Aj'jl^ ^JLil jUiil Jill o\jf-\ Ol^J jP A^U ^Nl jj£ k+lk?s* jJr <aJ&- 

cJuiij 01 j£s avI^j ^>JI ^ JNl ^1 ii^L- JJ^ 01 jJUll £jt J S r JjN J:>^ 

. ^Nl dL«bp J a*U t-Jl^- ^p 

. A-SwOs-il l ^j o£uj j^ ^JLp -LSTj Jp Uajl A-^>*Jl Jil^ iL^I OJLpL- Jtij 
JyT aJIju l£&\ -UjJLl a^, ol^ c— JU,j t ^Jil ^LiJI J:^ ^L 1742 f lp Jj 
J j+^Jj . J^iyi/ J iXiK^I jST^ <i,bNl c-^LII ^ b-ip J^i If 4 Copley Medal 
. oJjl- SJLw 1762 ^U- -ulij JJ ^i jl~-m£s> \i\ «JiL Jl ilp 0i Jl ^Lii 

J J^j cJL- a—jJL. J (1742-1656) JU JLJjol 4 Axil <^rj>j Ji[^ Ji^ *I*j" 
0£* ^JJI John Flamsteed jl/....*^ 0^£ a*^!-I d~>- 4 ^j..^<t 4 i^lil AiS" J ^r OJlJ 
a^ If 4 dlUllj a^la! Jp j^_/>U A*^-ii 4 1676 ^ U J jiUll ^XtiJI 1^ ^ ji 
S^Ji <Jwai (y>«J JJlf Jwu ^LiJl Jp 4 JUJJI 5^JI *JwaJ jyi ^J.;.^:\ j^\ IJla ^U* 
JjU JJULLI ^ d Ji^ ^ cv>^l Jl aA^J rJ ^l Jlii ^ Jl Jp J*iJL JU J^-j . j^l 

j^-i 14 ^^1 d-J- j^JU&l Ja^l V>^ J IM?* ^-^- 5 >J^ Jl ^ 1676 f l^ L?J • t^^ 1 

^dJ c£ JJI JU cJuwa? l?^^ t ^£ c^>-l iU^L. ^Uj 4 Uf- 341 f-U>ji l^JWI J J>w- 

. ^_iJ fUlt IJla J 3LSQ1I i-*^.l J ajUoI Jl 1678 ^lp 
^ <jj& j&^\ ^-iil W- ^j ' oUJdl Jp a1»p ^ Aj^-t ^^uTl JU ^j 
J .ut^.l i[ 4 1758 flp ^v- - ^^ Ut->^^ a^jJ 0^ Jtij 4 1680 *U 4jLt^l c^-J^ 4 ^j^Lj 
A^i tJiJu* 0L> Uul- 0^ L^iJ^ 1680 ^Ip j$> <£&\ ^jJLil Jp ^^ j6\y j~kt Jl <i*J 
. JUJt J dOjJull JU oL/Lw* ^ JU^i^ j^- 4 iiiJ-l J 4 cJldd^ll Ijla ^0 lj . j^aiU 
OK" c^^l « t^^Lil 9 Aji^S" ^Ijj 0L» (j^J f-Lil J o»U ^» a;L*jl>- Japi cJlT Lc, j&j 
_ r tJ lw 01 j^jc.. Ji c aj^JI ftlij-ill J joiiP J^*~* Jjl 0^3 t Ji^ oULijSl jjajc gyi 

*j^i ju o&3 • 0^ ^k; v^k? v^f^ ^^ ^-^ ti r^ 1 ^^ w ^i s^^ 1 * 1Jla 

job 4-Tl^il Ipy ^11 oyjdl ^ ^ jJjJ jL ^ JJI _^i 4 I4IS" U^JI d JiA J JjVl 
jjUjo OK" 9 ^ jjl yfcj *-JaJI UJI^J JJp. is JLII yfc« . ^>l^ol ajIju J II* JjJ- 0^3 <. aJUJI Sji 
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. «| 1687 f lp .J^wJI c? v!/* 

3y OjUJI ^-L^l f- jy Ipi ^^1 « ^^iiaJI » J^-N *kij>- Jji U»jI JU sold! alj 

t oLu^Uli. JjiJbr- jjki ^ \jS \J\ il^i 4 Breslau ^L^ ool oLij JjJL^ Jay t jUJl 

Uj JU |X. aij . O&JI ^ j_** c? SUyL ^*JI jy jjfl cNjUM ^-H cJtT l^N 

J*jja>- ^-JL _xl ^JWl ^^*- Jl ^!^*- vi^SJ ^-^ 4~J^ Aiiw f LiD g^>- jjjj oiL* 

. AjUj Jjy <Lji? 5JL« JU iU^I u-^ C^tJflJ ^1 

JUI f UJI cjj . ^j>-^ J 4— U4JJ fcliJ ^aJ 3>d&l Jl JU iU 1704 ^ ^j 

4JL*- 76 l^§ JS (^jL-j 4yL**i* Oi^li Jp £*>X*pj ^Li*i* C->LjX» 4j^j l^ £j* OlSj . a, ./ml 
* * * * . * 

^P ^Ua^k>^ cAv-l;Jb Uajl JU f tf JSj , (9) 4-L*- 76 qa ^jAj l»JL«y ij*~* ty 4 ( 4jC*Ij l)M1 

Jt 


^ . ^ 
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gU)\ J-*i!l 




oU:.£.U oli oN^Ull ja SJjU* APj^jf ^1 t iJL^r- ^yw Aiy«-* *y js^ £*-*■*! >h^ *^~*- 
j* *1T IJL& LiJ Jij . l^fc^-j oL^.mJ-1 ^ JuA*i\ jy 4bCxit ol^Uii i^jd cjj* i-J^M 
oY>Ull o Jift ^^p Jl La i*-l£ LJj . iJUill ^jj iS^J-l J <u~iJ y* l^Ap ^^ |f j^J jOJy 

D'Alembert vJ> J^b j Laplace ^^ j Euler ^ijlj Lagrange 4}J^ j cMaupertuis 
<j>^ ^ lu&j t Jacobi gl^TU- j Gauss ^^p j Hamilton JydUU j Poisson 0^--i^ j 

* 


$ 


. (17) J^uiJl j «*/ tyt (1976-1901) Werner Heisenberg # 
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jr *i OK" ^f*~A\ cy5UU . 1A* oj^U^J^ (ysJIj ^^tJj) ^Vl Jt. 4 iplil *LiNL 
^SjAJjI gr-T^J* y^LiJl 01 *-* . jjJJ jjju ^Ju! JJasl t$il>- JJ ibl OL ft LiVl aJia 
. 4JU- Jp JL» aJ t^i ^y U 4jTj jodl rb <;L 1UJI cJwaj t L»yAl JJ c Ofcf Lucretius 

JT ^o JLiJj cilpLadLl OL~~J~1 ja Olio O/ij ^l i-Njill oUL^Jl Ja*i oL*S^ J 
^UU &\Jl£\ IJL. 4^ jyw J-JJI lJUb ^ oLj Jf of If 4 c Jili^l I v % 9J& IJL* ^ oLJ 

. Jj-^l *^4j Aja.^sdji c£ JJl 

* * * 

iloljj-l jw* ^JLr^ JPj& <Jj^ * -tU^Vl t^L* jf> Jnh^s OLywJb/l t^^W* ^ 

Jp iJlill JaiU J\>- J 4 4-^jf L*i" JiL doj^J-i dJL* J Or-J^l Ja*> l^i jJo 4*^ 

01 JU 4 oLyw^l t$*\l £+*£ jJl lfr~iJ OL^II ^Jh Cl~J 4 (-b.U^\l ti^Ll a-^£ 

ULL>ol -01 j-— ^jJI oUL&l ja , ujuJ jl t ^x 4-^L-Lp oljLT j^ OUJb" jup^il 
t^^Lll oi^ j! yi>-^ £. t -bLUNl t^^W* J V >3l lit- . ^V 0y|^ J cH-^" (/l^ 

^p inJaJl j fcJuiiO ^Ji OUjJl (1)15JlI Ol^kUj ^^a^-j L^.j*..^ U?Ljjl 4 c^jtw- If 4 -la-jy 

jV^f 5 (Jl C^>a!I OJ^bU^ UJji IULjjI AJa-J^* 4^-Jl Ol^blull dJlft CJK^ Uj . kJ-\ oL^idlj 

. jUjJI_0l^l J -bU^Vl t^^W* ol^b; (Jf ^ Uj'oT ^ojs j& 4il» tl^Jp 

Ujiy^i ^y- ^>^i* ejLw. j^. Ajai JT J J 01 Ja>>>Uj 4 (cjl^* ^JaS j^ ^y jij ^jVl 

ip^ <>*i4 oVl t-. y^J . 4ja.a.'Ji dJJj J jLJ^I ^•jCj 45^1 <^>- Jl jwo *^*-j -cb: Dl ^.ja^J 
. P v^j ^J-l ^UJUl U^pJU mv i^il; 3Jb-L>- L^T Jp J-^ ^^J m dbS^ v (< wJ-l 

■-•alA." Ll***^ C~«b Uj . 4— uij 4P-J1 AjhLLs 4JI jwj L» ^ jwj 4>*i« L^IjI ^A 4**>Jl d*i-^* 
uJyO 01 JXj 4jU 4 ( d,l * Jp tiy 1 ' Ji ^JaiJ ja A^j- £yj (J\ ) a^M "&£j>- 4~m\j3 Jp 

J>- jj 01 UJp 0U t *-*-4-l 45^ tiJL-bJb ju^. UT lii Ul 4 ^^ Ji ^" <y 4 ^r > 4r ^ - 

\ . t 
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l£j>- £* VjJ* ^y^ &^- fi& &\ ^'* J c-^y^H jLftN jV^y . OL~J~l j Ltfil AdbT 

* * * • vr 

Jj v_^**i 4^£>- 4P^ Jp <JiSjI> N LuJUaj Jo- Lui *-~s>- (g\ jy\j Ol <J>yu j>ci < f L-jfjl 

( <j * UJa^! i^j^u! ) l* j^*^>- '*£j>- pUJ 01 U^l ii[ t (i>>*^ b^v jl • t-a-J ^^ jl~^ J* 
^ \j~A U 03*1 iL^JU . <_~*o*i aip^ A^>i* j-tf J* ^ 4 apUjjI jOi Jp Up «^ JjU 
SjiJI Ol Jp L/ *ai» ^$i 4 iS^A-| J JljJl jjjJ O^li J a1s&\ j>^-j aJI j^-ij I* IJUj t dL»L -ill 

dJLft Ol Jp 4 (APjL-J J <^l) AIP,-* jyu Jjl** J Adb^ *JJL>- t£jl— J L* *-~Jr l? */J^ 
j&j . V 3^11 jjJt JUP ott A^f JLj ^ *^>- J* ^1 J-W ^ i^l OyLili A*-^aJl 

jycJ iL&l jV 4 f- jL-sJl J iU&l *U*- (^jLJ 5j£)I c^i 4 a)x~JI 4^*aj OjJUJl jjai Ol 
w ^ 

^11 J^ <U~aj CJjJl J? < d J^ Ji J^H UP- ^Ua^l j^J *JU- J yMl ^A If 4 Jj+^U 

£* jy^il ^^ ^j^ ajjL~. dbf 0>& 4 yJfl 3^\ Ji ^t t *jJI ^ii . 4U4 gjAJl 

I* --^- J S^il Sjill d\ : ^a iS^J-i J Jlill ^jjJ jyli jp iljisLl J jjo (^JUl jy>waJi 
liSUj . MiJU^fl lift V jyCJ ifJb\ dlf VI ^ Oj^jj APliJUl Jp \Jfri ^JJl jycll JjOw (£jLi 

J AP^L-J <>«iC Aillf v-^a-» i. iJaaJJl dJL* J jJcJ V 4ll^ OlS^ <)ai- (^1 J *— . J-l J>«l*J 
' j ->/ 1 l^li 4 <it>JLll tiiij J jjCj M AiP^ A^si* OlS' «— J-l J*Uj 01 4 Litt . 4]a^Ul dJLft 

JJLL" J j^J-l J SjJjll SjiJl Jp J-^: ^J . &9JUI dJUb J AdiT jJu JJOU ASP^ AJJO. 

. juiLJl ^^laSU J U^Jp J-*d>- JJ^UJI jJfrluJ-l £*£ l^li AJa^JJl 

i} 4 ^U^^J L^- ^U-uVl 01 Jliil O^lDl jp dJu j2-*Jl tijjb ja VU JjllJj 

JU 4 l* Oji 4-i Jy 1 lij ( 4i*-i Jp ^j (£\ ) jyO N *— J-l P'UJLlI Oi 0^U]l <Ju^ ja Tt.jx'l 

4 IgJUlS^ £li-UVl ili^l v*l (Juii^ V U 5y aJ yj; V j^ J^\ 3 ^^ pU-UI oU Oi 
^1 { L^fl j> :Op c^I j> UJ^. ip^jf J Jai»»> jAiJuVi Jl oLJb Lu Ol JJj 4 iUJU 
ju J^Lw* jjjIj iJU- -k~ol -L-ljJb Vjl IJU iJjpi i li^cl ^u>- I* AjL^Jaj j^i\ £ l^ JT yjj 

U^u JT ii^»^ 4 jjjIj ^i OV^LJ Vj OULat jj^*^ vJU L^^-' U 5 ?* 1 ^ Obiiyt Ol^yw 
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4 A^L gjf J 0^1 ip^ji J&l ^liJu^i Jp J^a^JJj .V f l JuUI UiOi oJL* flJLk^l 

Olr^JI OJ&" I j>i 4 MUJJ i Ulf I a] d\ i/\ 4 4^i* £liJU*ifl jl olpi^ £* 4 uy^&l (V^l £-f 
0>£j t ^b. ^1 yi li^o jJl o^JJ i-^l «U^I p**** c jjLwj LjC Ja^ Jp 0&/>o' 
^jlJU* jy Jyill c Oil yt c jy^SJl <p^ J&l fAiaj^l jiJ^j . UL- t^r>^ M»-Ul 
. UL- JIT li! jL-Jl Jlj Ur^. OS" bj jrffl JJ L^sU* JyiJI IJla Oj£jj t uso&i <«*l*.Ul 

. jA^aii cSjL-j JiyaJl IJU Oi 4 ( Lw^Jl 4Ju ) Jlili Ul* j ^JJL^ Ul Jp 

5^31 u£&l j^ Jf *kJJ 4 iJUl j^ l^w» tj^ pJLj c£JJi fljJa-^ll *L$f ^ 
JUL a^S" JT aiiii , j±~S\jcaj jyjL^i* dJUl ^^J jyU u,^ jUiaJi Oj&j 1 e£>>-^ 

j ^..7 o/" JT Jl :>! 4 4jaiJi ala JLP <J»i^j N JjsUil joUi ^SJj . cjy^fl Jl 4~*Jl 

* 

J./u;?» t «u-ji; JjLJI dlfNi j t^>Nl S^xJi *** J (fLvkJVl ^p jtjUl l^jbj-ij ^,-w... ) 

jclJl Oii^ J^ 1 Mioi^l O^j cl-^ ^- 4*c£ Jppi vJL U^ JT 4r^ Ol^JI 

. yL^ii ^jUi c^l t f Ijja-^l JJ 0T If <0l^ Jp L5L oJ^-1^ Ufr OUJJ; 

*AT Oli 4 U ia^ y-Ni J Oi^^- JL^t yl lil 4l Ujub O^Ull iJLgi . ^JUi ^ O^UJ 
lf^ Jj^i (V^ H=^^ L^xli ^^Ujj c^jl-J ^>-*>0 4pliJJl ^ i^>e> V»^ j* Jj^i W-* 
a*^-jI>- 3y L^ Jp 1 ILU» UU- <Jp aJ^JI L^pliJUl a-^S" ^^Ijj t ^pliojl ^ y-^/1 *— 4-^ 
a\*Jl> 4 CJUI ^^J Oyli if*% 4 c^l SjUu J* • ( j>-^ J L»Jb^i l^ yjj ^s!i ^ Sy J\) 
fyfc iiuJaJi Ol^J ^^ 4 Uli y-Nl ,yaiJi If^aw <jh OlpliJjMl J Oi^iJ JI 4 <!** ^jj 
. i-ipdH oLjL.J-1 <U^ % 0_^j U 4^1 Lja^- oL^; aJLjw ( CjIpUJUNL) l./aw L-i) 

.^Tjij^^^ji^^i^Sfi jujr jic^Ni^ui^^N 4>T L5 ^c J ( 

4 jJUl ON^Uj ^^oj oy^-^- ^^ J 4 ^wai Ljj IjUlI II* LLU Ul ^ ^1 Jpj 
ol^r 4 "^t* dU ■> ja . jjJUI J^Li A\ {L~jJ>1\ ja ^JLp ^I iJU- Jp dUiS" j-kj -uli 
ip^jf J {ysJI jl 4 j\j+s~«\j y-Nl ^u* Ujl^I ^L^jj 4 jiJi U-a..^ U|yJup ii jr >o _dl jUJI 

* * c 

Ji« (uL*J-l jl) ^Uw>-Nl j^ <P^jf <cA» • S-L^ *— sJT (j Oi;JJlji 4 AST^lil /y>Ji 

* c * * 

iiaJ- J OL-J-1 J LglT ^Ucr-Ml ip^jf ^^ t>* ^P J-*^ U y LIT IpUjJI j^O 4 dJl* 
4i5^ friJL>- -cu^S c£}L*J 4 «u ^^ ?-UjJI a^ia i)i>JJl dJL* j 4J ^^- IT 01 i| 4 iu** 


^ . n 
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Uli ( oUlf Vl ^iJLyt bL~>- J J>-ju _& t Lf>»i* U^ ) iiif *-f-Nl aJiA 0Nl L*^- 

0[ . Jw jijJL* <dj iJ^ al^l J[ Ji-^J <Pj*^ J '^m <iaij JaJ^j JL>-j *^ Jp J-^ 
l^ JaJpi ^Jl a^aJI <*•— 9 cfL-J^i ^j^r J^ f-liJjNl ia^j ^JUl y> t *^-Jl IJLa 
*4-Jl jJco ^^jy J L^Jnc ^jjy ^>-N Jlx* ^ f l-^r-Ni £j>cj \^>-j . * L^>-Nl (( ikS^ Jf^4 )) 
l»4^JI j&j i jl^^l 4jhlf V Jj ^IjjL. J t ( jNi ApliJUl Jic ^jjlj ) f~**r J& jtfUJl 
lilt ojloiy a*\£\ J bU ^ c ( ap^£I *LJ- J&l ^liJjNl Jtc ^Ji\ 3 ) ai^Jl jSy: JajJJ 
J&l s-liJiiNl 08" t \jL* ^fJI IJLa J^t OS" lili . U* f Ust-Nt ^ J VfjU Sy ^JJ ^l 
«l£" jSf^ Oli v <Pp- *>*iL Isl^l* M—Jl l-i* Jjk d^j j±>-j . LsAjl lylstf fl-or-Nl <e-j+Jr 

J3" ^y^. ^ M 01 <^l ) iP^^JJ U&l <KJ! Jp M Jjb d~- t Mv lyl_ J&| 

^M 5 y J?? ^ ^1 *' (Ji T f^-U^I J»Li^l IJL* j* jyu Jl j&C t |j&kj . ( \jl\J\ { L^-Nl 
t. * * *■ 

Jp ^b jl t UTL- ^JlJI J OS" \h[ L5"L- ^jL, ap^*jM *JL£" jS'jA Oli t ^L^rNl j^ AP^jf J 

oU. r ..> c->Lt^l J **-U- jjJb IjlLI IJLa *li t Ailiali aJUJI oU^-4-1 ^LjJ ^ii . l^w 
J?U^i Ijl^ r*>^ <J*i M t ^UjJi _ ^)lS!il SjtJaJl Oy!>* J^ *^> ^ ^ IT t5JLjJL>- 
01 c^l t c-JIJil ijjli- «^ J ^l^- jyu" (j\ Ji v-Jl ii^bb AH.jlall Oyly ^ ^UjgMI 
JJi; injall oylr»* • 5*Jal* Oyl^ ^b- 3 ! J-^ ^'^Ol^ll J v*!A* ^J^ - <*fv rk?* 

. l^LJIJb-1 ^*^ Jliol JLp Invariant SJi*U> 

^T jS> 2> ily^ c^JUl wJi^il Oli t oUyJLl ja l*yjL $ i^jU 3y jJJf ^ bl *5l Jp 
1 Jla Jp JUL ^k^J ^Jl Oy^b ) ^1 V*^^ oL-J-l iijL* Jj>j t ap^jtI dJLA 
Iggt- -^ ^p— o ) IS^i* OiT ^ I c oJL>-^ <UaJ J btf ih^il jfTJ^ OlS) $\y* a~Jl> y* ( iijJLJI 

.<SjA Jl 4jai; ^ (C-.U 

^ it u h *a ^ & * 

j£ 3 .. iiUaJl iiU^I Ijl^ j* y-T J&Luil Iju Uy, Uly5l ^lijuNl ili>ii Iju. Oyub 
iautli ^isB 0USO1 ^j ( 5^ ^jJlj j^jaJi ) A^\Ji\ oIjL$3i ^ oiUl r ^b ^^j 


\ -V 
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L -!>* ^ ^^ u M J ^ V **>ii «a* of ju . yUp v*^ j 1 ^ ^ Jl if** 

* * * # 

^> uv ^%Jl U,^w» ISlpI S>l jtf Ulf jxUj yiojA 01 ^ ^i J*i . J^t ^ *S^I 

j^j U.Up ^1 J^i (I 4 OVl oa^uJ If 4 ^Jl^II AilU! p^i, ^ oWj 4 0U9 r J^\ 

dLlCU J j*-iJI <lLp ^U <W ^Jd! Lagrang*£l>V U^ V, ^Vj ^j! JUpI J 

. aS^J-I J jxjj Jvly ^ VOj AiUall 04** ^ fjU 4 4JiJb 

^p l4*wi~J jl 4 L^Jl^ll ^aUII J>-JU 01 4 0^1 ^ Jl&M jOi 4 U.U- Jjl 
C^b • 5 ^ ^ OULT 3,^ Jp I4CA* j^ V-b ( ;L~J4) V*Lj>^ bJ^JU \^jj j>J* 
4 Jfcfll jf Sjill jl ^Ldi jl ^J| ^ jl^jJI jl J^JIT 4 4i ^ V > 04*. jy? UlUt 
j*J* Ja-jy If^J $ AiliaJI 4JU <j ilftf i*^ a-iJ Oi j^jC <Ju& 4 b-.jj>- l^Jjb" <L>- J\ 
t Jl£» jH\ ilj>- <j y$ ) J^*Ji ^^^jj 4 *li.| d JUb JJU <d 0L& jf aJLjJ aJU* JiJ-l , 
yr Ji*_ VLjJ 4^« ^-jli Sy -of Jp ( Jb>iJi *U*) J^*Jl ^ L* ^ . (aSIUI 
Jl U^i oi-T (jj f 4 J-wJl Li" l*yj giyi IJU ^ Jjc^l- dUi) _^UiW 4*L^ U p-*^- 

iiUaJl i*^ ,jvj ^jL-J JjJLpj . /^*-J-l ,Lp y» (^JJl jJall ***J9 y,. ^ 4 iilat f'lyl jl jj-m*j 

4j»w>1* 5j^Uii dJu Ja^- ^Jj . <J £jJ\ (jv>- 5^a)l 4liJb ^ JJI J^*ljj 4 (fr-J-i I^^m^I ^Jl 

ifl JlisJl jl ) p-^Ll Jlj&t J 4 p— jLI J S^JJIlI 4 S^SJI t lo^ <;l Jp J^*Ji (jLjyco IjU 4 jlUll 
i*-i ju ji>u1L ^Ja^i <j^ 4 <-!>?^j Jj^** ^y* 1 " ^j • ^-M ^-M^ S^mSJI «m J ( o» tj^ 
UL* ULi y* . iuic* a*Lw» Jjj* *—cs- xiJU ^ LaJI U-i j^ li} \j*-\ aJp ^^Lii (^ JJI J^jJI 
AJLJLI Ua ^ah.sa« UJU*- J7 o U La) OlSJ 4 ^ai 100 IJL^ U-cj- ^ju ^>J Jill j* \~** 
*j* L* iy.lk ji U-i iJLil jJ^wjj cUJJLS^ ' (<»l— Al ^c**-^) f^ 2^0 ^^^ (^—4-* a*-J 
^-Vl oiT bl 4 c^>-i SjUu jl . \+ w i\ f ai 100 ^Lli ( 5^1 ^^*w» ) p^J-l Ijl^T ju*^. 

oW J JUjVI 0j-^ 01 ^^ ^SClj .W = Fdji AiLAlX5y3l=J*Jl :L^a*^ 
Jp UJ2H 5^JI ftlJbj- y* U p-^- J*J JjJLLI J^JLl ^wJI ^yc!l Oli dUJOj 4 SyJt 

4 ^1 Ip^Tl ^iii 4s\U\ i~S JLJLj 4 U 5y JJl; c^Jdl J^Jl ^T *Jji ^ 
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J»j*j jA\ VlijjiW C»UL&I o1JL>-j ja Ipip Ju^ Ol j^jc ^11 J^Ji SO>.j Jy; Ol Lip 
^i; l^U 4 ( y^iu* 1 ) <iL~* 3Jl>-j L**«jj- C-Ui lij ( iip 1 ) 3ji SJi>-j Oli li^Uj . . J*JI 
til 1 1 c^jL-j 01 ^-£ J**!li-4 d J F *U^ ^jL-j ( J^*jl ) W 3i 4^*p 5jl>-j y> J^jy 

, J 5JUail 5JL>-j U*l ^Jfcj 4 « kSj\ % SJb-jJl 0 i* L ^*— JJ . 1 <#L-i dj F ja Jf J if 

3y Oli JUiJj . jLioVl jUJUj Sjifl jLtf* Vj 4 p as- JiJ Jjlii J^JI jUa Vj . dUlSUi 

ifrl^- 4 ap,! 1 ai«J *>Up JJLJ L^bl^l J ju~z~* 1 A*L~« AiiLJ 4 ^-j*- Jp 4j.ja.ll 4 o^ 1 

lN t LJli# LL^j |t— cLl 4*U? UJL*3 Ol j^jc ^11 jj-saSI ULbi <Ju^ 4 oSl lOJj 

Jp Ig^uJ jf> a^L* ijutij M 4 aJp oy A^aJ J^P j^ (•—J-l lyrw^o <3 iiUall 0 1» 5^> 

ap^ 4^* ^-4-1 01 <j>> ( il&>-l ^ ) Uli ^JL.1 ^1 jja- Jp (^1 i*jUl ^j V ) 

* * * 

5*iJl A2>«J> ^Jl AP-Ji dJUb (J 4u..^> *v~J-i aSU* d[ . aJ U^jIj 5^1)1 C~&j\ Ol -Uj AU** 
OLj t Ja~-o c^c>- ji^ t ^Sj . (( *-<£>- a#|1* )) ol*, a^S&I aST^-I AiQ* ^PJi; dU JJ t UU 

^-^ 4 fr ±\ \f~4i ^11 i-S/U AiUaJl Oli 4 vV 1 **r- v -> r-^ 1 ^ m ^^ ^ ' ^ 
L&JUlaa )) <s>j* oL-j^p-10 <JL5" ^ t^-M-yLTl lili . «L mv 2 c^j^" t J-*-*^ *J*i/* 

b>w^l ii^fcj . apjI 50000 ^jLj v-^ii LS^LI 4iili? jli 4 UTL- Jlf Uju, < U/ ^ 100 

Oi-T jp ^^laJl ^yuiu 4 A* <*ry. t ^ a— ^r ^J^ ^UaJl jP jVl il;J&*Z> jl aJLu>J 
a-S^-I A^lW 0U 4 v^!/ 4 Ji ^-^^ ' v ^r-y 4r >c i (^-4-1 oK" i3U . U *— J-l ^L^S"l 
4 c-Jly ^^A^ ^i i-S>i ^W» cJu> j^u Nj . _L mv2 ^* cJJl^l IJl* Jl A_JL 

IJUb 0U ^^Ni Jp j^U* ^ ^ bJd JlT ^ii . jijxi 4^j ^b ^jju* U ^^J •— J-l ap^- Jv 
<*^JL aIjU a-ST^>- iilt ^iJULc aiSJj 4 (j^l ^Jp v-*^ Jl <t^^ ^Cr^ **^* ^ ^— J (t-^4-1 

<^JjaJ Jj t iilla* A^Jaj u3yo" 01 jS^jC N 4 ^Ip A*y, iillall 0l ci^J * j "^^ J^ *-HlA 

. c^iy^l 4Jj\X« ^-j^ jy^j ji**i lSj\~>-\ C~>\j 4jL>1 LJb 
4 U Ai^ JUL* y Jj iS^J-l <jy>- jJLU'N --^r Jp Js^i (5JJ1 JwJl J O^i JojjI 
U*i^ IMi . Lib* <L*lT 4^*>U <tLJ> ^l jtk- Jp !At* * j->^*j t iJL^ Ji^ J ^«^ IjlJj 
a5^>- J ^r^--^ ^5y>- AilL> 4 SJLLJ1 bu-^ y*j; 4 u^^x^l 3j-5rj aa^J Liil ^*4.i IJla 
J p^i-l tJUb Ji^U 131 ^-J^s- ^ : J*^^* 01 ^j . JbSfl Jl Jlill J$\ ^ Jp 

APpW :ywaJl Jl JIj.A*j ^jAj >f 4 JbVj^J AP^w Ji-w-1 Jl (jijlj U>j*- A>1 ? Uli jtl—X* dyb- AAj^l? 

— t * 

:>lojl 01 . 5/ii-l J i5^o 0^ Uj^p Aiilk oNl JU Li^poi . 2LitNl <£j>- ^b jr 4 ^L^" 
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If JwJl lJUj £ Up u3^ c^JLll JwJl y> c j^J-l l^ ^1 ^liaJI oJU* J^Uj c^JJl J*JI 
oy Jjb- Aj *yj ^iJl J^jJI iJlA S^X* ^-Ui . ^/^l V^" V *i C-*li c/iJl y> £ *^l>- t£/ 

<o UaJ^I aJIUJI u^ju o^ jJj £oy JJb- olf JJLjjI ( aJUsJI oiUU Jjb-) 

m <ubS" ^w-jj- xj; -Up JjJLL\ J^jJI j^ 01 y £ Jfi^ m ycS\ IJla Jl Ji^ J-^a»l Oj 
Jy t/ 11 ^y^l SyJl d\ . ^\ Jy b {[&j\ J) ( AJUiJl ^LJ y g * W = mg aJLL* j\) 
Jp aJx; y;JLJl J^JU . h ^1 Jl UyLi **iy ^ t W ^JM ja ^Lj aJU-I oJu J l r 
j^ y>5l h *\ijji\ -Up <wJ-I A#ti? 01 ^ju Ijlaj t ( a*LA1 J Syll ^IJb^ ) Wh c£jUj £ *wJ-l 
Up U*->Ij Iftbtl c-a!^4 La *->jltt . Uli J^jJl IJu* c£jL-j jl-Ux £ ^^/l ?*k~- -Up a^U* 
J £ j,^jL| aS^ J ( +$J-\ <*IWI (f\) U^ '**>"> ijj ^H* • <£M *>UaJl aJL>. J «Uj 
aIuJ-1} . ^y^ll ~k- Jp aJLp OlT Up h *l«£/l -Up *wJ-1 iJ^L- J lfifc*-l La c£y ^ u&>- 
. <uill? iLji}l jp *^i ^JUl £ ^Nl xk^ Jl v*JL 4jw»j J Jj £ a^L- J ^-J <_i^b»^/l 01 

Ailtjl «£->} yit» A$^U j^ Njb *->jJ1j OyO ^AJI AiUflll ^ £-yJl II* yJLi kiUJU 
£ A-S^ Aili? 0;j-^ Jp jjfej." £ fwJ-l Jp dUJb ^JLSl J*J1 0^ £ (^*>U *— I lJU^ £ auIT 

iilt ^-Li -Up ajUo- y^ <^Jl1I JL>-^Jl ^^J^ . h ^U^/l j^ 1^>- Jai^J ^J r \ iJ^ LLU- 

Ul . ^/pJVl ^p apUj,! ( ♦— s^-1 JiJ 1-Ip UJ ) y* £ l t -^ 5 *j -Up jl *wJ- a^I^JI iiliaJl jl f*^Jl 

. J a*^1 *^i a> Ja^ jl flijjill IJUh J^a, ^J Up Jiiij c^iJl jLil 

AilLJtr 0i>i ^ * JIT j^u- c^l Jl UUL i>l^l AiUaJl .JuyJ j^ Ail Ji»^j 

Uajl dJljj £ ( yhJl jja— C^- ) oy> yJ J aJ JJLf y^lj £ ^hJl «Ja*- i£y*~j> Jp *— j>- 
^»j Ailt 1^1 Ajyi^ail o.lxJl AilUJl LijP lili . y>wJl «Jx-- Jy J-^ Ui Jp jyLLJJ JJLf 
c~~^r\ j^ij £ yL^ail (^jL-J JJi/l £w^>*D AulS3l AiliaJl 0l» £ y*Jl rJa- (jy~j> Jp (^- j>- 
4-J Jp ^yr^l *^~ s^U a^I^JI AilJaJl Ul £ aJL- -Xj-Up Ai*l^JI Aili? OjSj S^AI J ^yr^l 
AiliaJi 0U £ <jjL^ai\ AJ^l^Jl AillaJJ Ly^ JJ*! A^i c?y**^ ^-^^ l^Ij • Vry ^^ J^"* 
O^J 01 ^j^J? jW^J' AiUai . aJL- Qj£j o^Al jj £ y*Jl ?Ja— -Up t ^•■....■■»JJ Ai«l^JI 
Ai4lS3l aJLUJI <jy*w« <j\) jLJ^I <j;y— I ljjLi>-l w.,,-< <iJJij £ v^ j! £ \jup j\ £ aJL- 
. L?ry j\ \Jup *i\ ISJA AilUJl O^J 01 j^X N a;! ^ J £ ( AiyUJl 

A-JLJl AilUJl j^ij £ AaJuCa jl A*>-^* Aili? jj-sdJ J Ai^w? £ *lp A>-^j £ ^Ul A^ *^ 
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«^a> 0~*>- ^^Jl r4a->- l^*^ Jl J-aj Ol Jl Vr->* '^> tiJJ Jb <u~£j UiJ t 4-ip v^J** 

*-~c>- jP vljJiJ-U . <JL- <^l jL*ai\ ja Jil 5^1 J CJS" A>l&l a»U* Ol c-jj ^ 4 yi-*ail 
Ji aL^ ^3 L-r %>p <uIp J JU 01 Up 01 ^ jtfl ^ V 4 <JL- kaK tfU> dik 
JT fj frill IJUb ^ ^^j-U IJL^Aj <,hjL<ai\ <j>\&\ iSUaH U^ dLi^l ^AJl <J^~Il 

4iUaD iUVl jy— jbi N bll t bUii ^ -UUiil aJL* O^-l 01 A*u t 0>i\J 

^ IjLvlj U ijaii JLP xwcjJJ iul&l iiUJi 3>Lp'J v^jWI-W 0j£j cl~£ Aj^aJl 4J>l£il 

<j ^yi jJa-Jl Jl JL-Jl* V} ^ N jUU IJU 01 ? ( OjJI^I £* Ji i~Jb ) i>UJI £*- 

Of ^^ IJL*j t yi-^Jl <^jLJ 4i*B* 4iUs» LjI^ M lJL«u JUu *w^ J^ Jl jyc** **JUJLi t AjI^^AJI 
01 v£ ^ 4 ^^" <^' 4 y»-^ ^ JW 4^*^t *&&> c>j& t oijJK iil — * Jp *ijj ^fiw-jr J^ 

. h\^^i\ Jl <Uj ^i f^r^ \A* J* v*"j* J~V f^ 

0^-iJl 6 ,j>^^ y> 4 0^"0^ i^> 4 Jpji\ £/> JA d^Jjt ^Uo» Jp Ailj ^cwJT J$3 4JUi!l 

^ Ni jUi. v oi»i JjJlli j^ju 4 uu/i ^» e jyi ous3l ni u uy* s iyi\ J\j 

(IJLJI iul^JI iillaJi ^1) JjJLU JwJI S^Lp 4 0^1 gm^J 01 Agki>J IJiUj . oUi^l 
Ojj^" mj M cJiS^ iii 4 5^ Oj^J yiiiil 3y 01 «-*jiy»il ^ . i*l* <*iili>« Jl jLiJilL 
i^OJL .^1 t^lJii-l IJ^ Uaj! jUa 01 JUL v^= Jj^ 1 J^* 1 ^ 4(L^U£ jLcJ l^Sl) 
c^JJl J^jJ! 0!T 4 ( r 5iULl Oyw» UT ^i ) ^JJI jS> Ji Vj it LT UT J&j . GMm 
liU . jkj\ r cJlT UTl^ IJU ^jJI ^kiJI -up J-ii 0j& illisll ON t jjSi 4i f UJI ,_>: 
4 JjIA! J^JI ^J ^j t GMm_ ^ 3^1^ 5jl?p j^ ^^ 0iIjA j | ^^ ^, ^^ 

jwaJ V i^JI d iAj 4 GMm ^ ^ill jS> jp r ^L-il jl^ m UsSUJ b*l£il UlUU 
c^i r Lorl oi^ iil U t ^UJI IJLa j OiJL^i OlLJJI U* ^lj J^i\ c*& I5J Nl 
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aJK)1 ii*l£ji iiUaJi yrj./a^ 1 ilU- JT J r OlSU m iliSOl ^p *— , J-l jl*j ^jj M olS^. 

iJLa Olf lij *ol t oVl jJJi ^ T^y - ^^-J l o^Uil oJla ajIT fj** <** i ifjup , iiiSOJ 

Jl iL-JU L^ J& ij^l^JI UUJI jli t r ajL~» U^ J-^jjj 4 m 2 j n^ L^LbT PL.^r- 

Gm,m 2 ^| 

m a^ p^L u£ji ami j* jj^ < ^s>i ^iwi s,u Jl ;u£J» *Ju> l.,> lijj 

= T ^t(^b u ~ t jA\ ) M <^>-f iJL£3 JUill J5J-I J a^-j Xp 1 (*&> ^j?) 

siui » t ^^ . t = JL m V 2 _ GMm y ^is3i yiut+L5>i siui=y£ii uiui 

^ r 

(j a±a\&\ AiUaJl JJ U»Uaj 4 5y Ji>- j *-J-l lyrj JU- l3j . **~>JJ « Ll^Jl iJsJlSsJJ 

Sjy Ol OjJ ^ %*p <uLp JJlj Lili 4 ( ^Jai jl !&U UajU JLU Ou ) ^iij Ot djl ja U Sy 

01 Oil Jb -*i 4 JjJlII J^JI ^ ^IWI cJlT \ij ^ . v-jULl ^l^JI -uilL j! ^S>l «»U, 

<j>i>ji AiijaJi j s^Ij) t y«Vi ii*i»- J jjk s^Ljii 6-uj 4 *^oi>>i -tf rt— J-i «j-^» iiUi? o^xj 

4 i-SLilSLLjj oJlil <L*JLAl JLpI tjj ^J^j^ ^1 c/*!^ ^"Lp J V*i Oli ^j t Li>-Ull 

^ c 4ilt Jl LL^ J^ Ui^ c^U 4 aia\&\ -uilt jl ^JLI ai»U» Jb^J V ilU-l oJUt J UU 
03JLJ Jt t<«iJLJ <£JUI p =L* J -X-S^ jl J**J* ^ li* <£^^ ^UaJl 01 ?AlUaJI dJU ^ 


£> j^j 4iiUaJl JiU^I l-U* ONl ^yJLi 01 »,h ■■■■'» AillaJij J*jJ1 U^yJ 01 JUu 

. ill^l c^l 4J 4ijiu V JLC Ji^ J 4^0 ^^ ^L|^ ^lS3l ^UaJl Jp jUi^fl 

4{^J <^*l^JI AiUaJl 01 4a-l;j J Jl^jJ .( JjJiJI) ^-l^Jl jljsftl LULl 11* Jp Jli* ji>j 

* * * * . y 

l^ CJiT iili c djP^ Jl t -r!/^'l ) L^*^^ {j* Aiai ^yaji^-l tj O^j UJLP yL^aJl ^L*j 

J*jJ1 llfc Oli 4 (Ji-5W •**-! Jl 1>^**>J t^P* ^ J te*) ^^ W^ ^"^ ^1* * J^^ 

\^£ l^li? c^Xjj 4 cJK" L£ ^j^/I jy JpI /w»j J ijJLp ?v-^j l^V i^lS' aSU» lyj-w-^j 


^ u 


facebook. com/ketabme 


l$K 4*\&\ Iplt cJy^ c^l 4 ywaJl iijLwi JULj?- 3L»l£ll l^lt O^Lj 4 l^JUaP ^.j ^ ij 
Jpl aLJ U,L~* ^y Jp xJJtJ *■ 4 U 4Ja& ^/aA^-L 5jU f*^k> 0^ d^U •<£?- **^ Jl 
^ sj&l O^ f 4 4-S> 4ill> Jl ^ tfUo ^ i£jl oik dUJb jyci ^-Sfl U>>J| J ik* 
Jxj>- Oy illSo-V jl *lykl ojUi i^rj ^ t^l) ill&^t 4JCJLP l f 5^ cJtf IStt . JOJb- 
^ 4ja£ Jf J JJaJ ( ij^J-l £• iul&l ) U&l IfSlt Oli t ( <uJU; ^ai JLP aL-U-j ^I^JI 
4 jJH\ 5JLi>- J ^-lydt S^T <d a^S V c^JJi oUaJI ili^l lJU. y> IJufcj . oU l t d^>- jL~* 

o^j • 5 j> Ji ^^ ^^ Jy- ^* * iii£>Ni ^^ o^lji ji y^i j jwj i// 
i^ik oi ^ pi^i jp 4 ( j>uJi j»%> jl. juir cjit if) ott jja? 4 y&i ^jisLii 

^oJjl jp ik* JOul UiP ^Ml O^J 0^ . j*j*s-li C)\jjcS i>l£ji tpll? ciJLJJiS} a-S^1 

* " * * ' x" x" * 

J 0j& Oi^j * JjM ^-A*- J M/ 1 ^ V^J <J*^ ^-^ J 4^-lxJl Ifilt O^Xj" 4 (r jVl ) 
J" A>lS3l IfSltj 4 U Jb- JpI J a^S^LI Iplk O^J 4 ( ^^^aJ-l ) ^p^-iJl ^ U ^->j vyl 

oJL>-j jyi c-w* ^yr- i/fj oijL 0^1 cJlS3 4 ^j^L *\}y CJ^ i-KJl l^U? 01 jij 4 -U*u JUi 
Ol^il J 5jl»la« i^j^Wl Jyly OjSj 01 i*A?h ^li-UVl iLi^l lJL^ 01 UjL- Llj JLal 

Js»LUi1 Iju* L^jI ( y*u ^JoSj . ( fcjUil xj^ bwy \^l Lg-^i; ^ jyl^ill oJla ^iJ ^1 ) 

jJu aa jJCj M SJUUtf ^JJ 4jcj-iaJl (jO^i 01 if\ 4 0U)ll (J o^bLi* <*??AaJl 0^1^ $ 4iliaJl 
0l^U3 (£-jIj") iJb'S;>^» J^ <-*^ L" ^jiad AJli^iil iJU-l Ut- bl Ljl 11* i jjuj . j^jl 
UjLp aJ^>^^ IpiU- jyu Mc^ -kj>i o^iidl P-Ujjl Ol* 4 ( l^y^J jy^ ^i' (^1 ) 0U^ 

fj% . tiy 1 ' til ^~ t>* V^^ j^" ^*^ V^ -^i?j 4 ^^ J j>~\ til t^y t>* J^" 

^V Ovly J^ Ci*- ^Jl -4iJftJl J c^l 4 ^1 ^^V« J lJb- (H-* JJ^ ^waJl IIa 

.^>lj 

4 ^-4-1 iS^- ^y Jp jJaJ 4 '*£J-\ J ^yjJ Oyi^i 01 JI ^-Ul ^Ji*w* jitAj U \j& 

^>i d jLA 01 ^ 4 AJlioVi as>i Jp i^,,,hT ji Vi oykij V ff! il 4 u. vbj^ a-JUijVi 
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jJCj ^J r \ ^>y 01 ^u <JLioNl iS^l jl Ja>^Uj . 4jV»j-5 *bl j il^O N ^Jl p^-jLl 
Ol 0}3 j^ 4 jjii; *~^l **?ry &\ tf*J vbj^' <S£J-I j\ J\>- J 4 4^jJ J^ ^ ^J^ 

aS'jA j3 Jj ^j>- Jp S^U *S^U J ^lill jjjJ dj\* jja3 OlCNl ^ jl lllj 

. oJigi" iSTp- J^Jtu ^-SO OyUJl IJu* A*-y v^ ^^ 4 ( £ j^*°" ' u ^h *J <_r^ ^i) 4 **!?*-* 
eJwaJ S/b Ja-£ Jp v ol' ip^-j lJ/>o ( <oU iUi; ^1 ) m <ubS" ****■ i£j£ Njl l-Uli 
iwJ-l ^Uju'I *us^* 4 ji^^^lj jyco 4jblrftl ^^3j ott mj> <0 -J-l IJb* ^ttoJl L^ 0} . r U^Jai 

o-J-i J yjj 4 SjJljJl jS^« j^ H^r>* *y ^bb ^ t^*d ^ 4(Jii>t-^ j>P) ChIj 1 ji*- 

.lib* Oli 4 C-jU ^p jcwJ-I f-liJJl 01 ja J>)\ Jpj . 5/IjJI Jp lS^>*i* oLJ ^-xl 4 jlj^i-1 
^liJLiNl j^i- Jl liijiJ ^sJI ^Aj 4(4jai^->jl) iaU JJaJ iS^U J tj^ 1 Vk)^ ^^ L 

oU^Sl 01 i>.^ 4 LSL.bjJI i^ULl d I* ^j . ( ^J.1 f jJI jt 4 c^l>!i pJI jl) c^l>!l 
If 4 bU ^UaT ^Lj m^r *^^ill oL^Jl «JL* frlA>*i 4 < «wJ-l iSy^ tbl i^U ^yiJ rj j/j m 
4 Itq^uw* Jp ^ ;>j^*Jlj oyloJI jSy: jilt -iiJJ c^l 4 o-cUi aJ^>- jjJb ^JlJI jy^l ^y^u 01 
j^ dlfi yfc Ajblf lj irnr djljii* Jb jl>- 4js^ **~4-l <C^ ,j^ t (^iJLiJLJ . btt dDiT ^^Lj 

^aJ4 4jl jj^U-J . iw^>U «C^jl>!l fA»Jb"Nl )) djPJU U jA C-jli!l A^lll iJUij 4 iwJ-1 0l;j3 

* ' * >*« 

4 ( AjjU iki J^ Njb ) jjJb L^-^ LjJlJ 01 4 dUJb ^UJl JJ 4 ^jSi lijP^ J&J 

diiJoj 4 ( J ^T ^ t^l ) OjjJl ^Jlp ^..saa> OljjjJl j^xj: iijy JjLJI <C wJ-l 01 jj^;;i^ 
Mj L^SJI oijfc 01 Ja^-^Uj . m^r *uJ gyl) ^liJUL jjjb U^cs- \*a ^wJL^ uy^lll UiJJj 
t5*rf 01 Oil ^j^J . ( <wJ-i J y^j" oil 5y ^-j tf ^*)\ Jp joU OLLj OljjjJI jy=- 
01 Jp Joj U t^J-1 II* J y^J Sji ^j ^ ^1 Jp 4 btt U ^-^L ^yi ^AiJLiNl 
^ bjd Oj^j 01 Jb V t^l . 3ji jyf jip jA ^ ^L>u iiJ^ ^jljjl ^UjgNI JiLUl 

d^jjJJ ^5lc C-i> jJ- LNjJ J>di b'jP^ 4 ft^iJl iJLft jA U 4^i ^Jj 4 5ji!l Jl iiU?Nlj U 
4 jjOj 01 0j^ A*i>y by^ iij>o 4jU 4 djUail Jb-1 jij <^>w* i^j: dU^JLi lili 4 ajj^ J^ 
iiL^* Jpj djUail Ap-I Jp 4j^p 5ji <J yji jl 4 ( <u*Jb* jl ) 4a-^ u?uJ 01 ayjjd l^j 

U t 
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JjU j| . i*Lw« U-^ LyaaT Olx**o lxi*j jL>jL-i* j\J^i eJVjjJl J yjj iJLXAj . ( oj ±£- \f* 
Jp UpJ jl j£- £j* — *— *4~l J jy ^^j j£^«j l*^* Ol-y O^ *~^^ 15*^ ap^JtI «~L* 

^)) ^jj (jj$l\ jjJIj Uli 4bU> N *~J^ J I^Ijl»I job" jl c^l tO>l^ a« — • 

jJci t f Ip 4^j t jl t Ji;jjJI ^p A&ji jl t d^jAi! t U *~~*- Jp j-iu" ^*j « Torque jl^jdl 

. ^yi APliJUl 

4P^jf J >£ <i bl : Ji U Jp ^ytJ ^,yi pUjuNI Jili^l IJU* ji J~- U jwai 
^jljjl 1$pUjl;I jli t jl^ ^p l^i yi bl Ul i btf Lg i-j <jjijJl l^pliJLJl jli t jl,ji ^p 4j^U 
<j^*jJI iiL*!! frljjf c£jl~j 1-U jl^jdl ajpj t o^l Jli* <j;jL-j Jau-c 0];jJl)I ^jp ol£l J jJeo 

ij^*Jl olf 1 J Jl;jjJl j^P flUM *Jjj . U*lU>-l jlJU* J jl;jjJl £)P jliyu" jdUl Jy^jl Ju 

. vy <£>*— * J*- 

L^iil ^j\i Ur ^^ jtSi jjjjjJl pjp ^Jl LL>LiJ J c jL>-Nl jSSl J t ^li j>ui 
V^Jl UL^pi jw* -J ^JLjaJj jl,jjJl ^jp jIJjL* iW :: v5 v^ 5^j/^p LjIS^ tiJUJu ^JJ9JJ t 4Ja^v>JI 
^Li^l ajjj 9jL~J\ lyl* jJJ^jj *;jjii tf-UaP (*i^~ij ^^^ ^ij JUiVi J «jUli d;lil JjU 

* * t 

^1^1 ii?L-^j UpiJu jl ^ [jj\? Wrench J^ ^Ui^ a1?L-^ a]j^^ ^jJU jl LJp L^-l 

j»jp ^Ja*j Jji^l i2j^l ?-Ll* lN t ^JjP 4*^*3 U y&j t ^^wai Jajj t-LI* ^i?L^ ji t ^jL^/j^ 

jl ^>j^ IJlftj i c£j^ ^liJuVl 5^ Jl>-^ 5yb Jp ^*>- <5^4 JJ^ Ju* bc*-l jlU 

4^ ^J J^ M*^ 1 IIa aJ jl Jj t ^jlj Plijjl J ^ (P il^t Ja^ Jp iJ^j ^JJI <tf wcH 

^w^l ii^*^ uy** . jj^ ^r^' ^^ Oh </j^ ^U-uNl J ^ J/ ix ^j t bU ip^-o 
j^- J t I^IS" y j^iljil Ajfr J| v^JL 4— oii yb rmr c^jljJl ^pUjjI Jjbw j^Ssj Syb Jp 
l-U J| i-*-JL i-ij^ll (^^ ^J^ 4pliJul jLcj w^**^ ia>- Jp J^^^i ^JJI ^cwJ-l jl 
oU iP^j 4r*~» |«w-J-l JlSj jixilJll Jai-I Jp Lpj^P y iiLw Jp s- 5 ^ ^^ ^J* i ya:.»U 
pliJUNl IJu ^a.^ titlf/y y& s^l^ 1 ^ Ji V-J^ c^j^ ^pliJJl jli c(JaiLi IJL* Jp ) 
tjy-j . ^ i . : .... U Jp i-Jlyll j^>j U-Lp lyw> ?twijj t «1lJl1 ^« ^Jijii V_r*' ^J^ ^jl^^ 
j^-w djlJii* j^Jj t c^jl)ll pUjuNI djU^ ^JcJ <u* ^>-Ni ^jU-1 Jl oiuJ,l ^p i-Jj^l Jocuj 
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. dJi Ji* J (jJ ^^i *wJ-i oi o^ J ( y*) Ww 

t apUjjI yj (JJLiLl SJlpI* v 0^ t — vy c£jL~j" ^i-ii* 4^L~* j^j 3jl>-j JT J «— jC *w^-1j 

t ajjU^* 4jl*;1 J 4jjL-x* ol>U« «_«jc << wJ"l Ji i-JlJil j^ J~^l -^-1 01 t Oil ^illi 
^TI^JI a5> J JS jy\y Jtf 01 Uj Jij . y^jil ^UjuNI J>LL£l Ll, * J15C J^iJl IJ^i 
t 4jjL-j> i>;I j 4jjL-ju ol>L« « — c ^S^SOl J[ ^...t.^Jl ^ J-^yi iaiU Ol Jp ^^j 

• * * * 

. v^l^b ct*-^ ^r^ J* <^bj-> fj* j& J^ ^j "*• ' s-*^ 1 Ji ^-"Jl 

r^**) LS*"^ l-^^ - ^^^ ^ (V^d ^-^ *- d ^J^ J^ AJjUll f^T-j^ Ug->-J UjLS' L^-ulJ _A 

. oUl^Vl a+tt J l$~ uij ^ o^. -U* 01 4^1 ( Isotropic 

<Jjj *>JI ^]aJ Luvl;i JUp *>Uir tw% 4j^!jL* 01 ^Jp . Ajaj^P i?^ia>- JUaJ J Ml dili^ 

1 Ijla 01 JLj . ou-Wl y*!^ lu$» J 4ja,......ll iS^Ll July ft l;j U Jl 1jl*j L ^^ c^JJl 

iJl^Jl <*j|^]l Aw>y I l^ Jl aLjAI ila-j^Jl Uj-stfl tf jj^J cli^i Jjj^ J AjIjUI ti>*- (J^i 
^ dLi^L* jjtj ) ^^Ul Uajj jl __^fl/^Jl diyl^Al— |»-b fjJI U»yJ jA\j SJU*Ll 

. JUI1 J^i!l J ^JLU- ^11 OLyuirfl t^^ UU-ji ^Jl ^U^Ml 


\ \^ 
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*UI J^iJI 


j— 3>*J ^ju L* j*aJ> 
DjsUUj gysf dJLii^j ob^i test* 

V-JLJU >JlJU _ 
U*L* JU-4 Jby j^pI ^U> JJ^j lfj~\ J jyj ^yiy jt JjUl J^t ^ blj 

^ i^ u^J ^ ^ii>at oL*£j! ji btj If t i^iSij l^ Li; ^H a^LjJI J»U^fl 
*-* J JbLL* £-& ^1 ^ k^^ 4^t£ j^s ^UJJ ^i t c^ULJl N[ £Lj M oLy^l 

. v^ - L> "!? J «J-u* i3^j* d\ ->^ iijUii aj?-^ 

* t * 

oUyw^l L?.^ J^ 1 J t ,>* Jy * Pierre de Fcrmat Uy <jp j^ l£~^ l^W* ^ 

J>*i£ _L*-j (_j fljLlil j^ ^vSl *^w (^1* *L16") ^ju^" i^j t) ^^j t^iajl j! ijiijl 
OJ jj i 8 iLasiVl Iju: i J>-^' ^3 IJu* Jp jL- ji tj^J* jL ^-^ Ly <u>jUi t ( tlytlT ) 

u *\5*ju)1 AjL^-IjJ ^y* Up* £U£-*l* . J^^ '—^J *-^*l (j LlAI ^ii Ijw (_i|^ **;j*ti <j d-ol^l 
^asl Li yb 1 jjbj i ^j^ ^/*j (J*' *-* J/^-^ t^J^ tii/l*^ ^L-i tjJaJl j' d>L*>Jlj f.j*all 
f^iaJl ^L^aJI jOly O* 7tl£**J jf t ^C tS-XJ^ (rj*^l ^y*jj' i JL* ft jl Uy Iju: *-*/ij 


. (4> J^iil J o*y- Lji* (1642-1564) GalliLeo Galilei , 
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j^iaJ ij i^Vi £jl jj-L JjNi JjuJI Lu*j «^jJbU J*iJi j^jl. ja JT ftf Oij 

( ^S\ IUaj JT J jLu^xi! jUl* cijP 131* t apUju]^ A»wy U* jli~JU jL-^5" iitl^jj- 

. iS^U j ^li!l *y^J jyU j^} <J yjj ^Jl djJai\ jjjtf Sjyc' *-* *»— J-t jL~« r-l^l*-l JjJUP 

jp lLj-U-I ;>w2j ^iU JJ t djL-w« j^ aJLjl^ 4jL~« ^Iju>1 ^Jp LL^p bU ^* JL| ^lijui OK" lij 
. (( (6 x^L! J*i S^Lj)) *UrU iJuk ^Ojj t jLJ.1 Jp J.f.,;-aH ^Ijj^N! J ^UjjVI ii* *!jl>- 

<ki; j^ ,<wJ-l JJiil Li5" ^bjJ l^fj 4jc« ^wil lfrU-4 4*JL- 4~*i" Ua!1 jf Ja>-*^j iJ^jbj 

o,Lp J^xi^i 3| Jj^ai! iSyy.y <JHj*j cf- o»-^4 (Jlj^M t-i* j&j . o>L~« Jjt <Jp l£/*^ <J| 
J*i Jp ^UiiV! Ll* jp* jl ( (SjJ&\ jl ) JiNl Jiuill Ll. J>o1 JJ c£^j> JSJ 

jLJlI «jl?Jt aIiaj (Jl 4j1jJ1 ijaii v^ d^J jb£ ^— J"i I J-* 0l (Jp (j^J 3| C il^^U A-^r- 
Jp ^ t£Jl\ JiVl JjuiJI IJUC (Jl a^\ \jjt J>j*jj . yu^j/l UJb- J 4-ip 4J^ oLj J^J ^^Jl 

-U; jp y^l fj * >- jj\J 4^LS" ja j^J jyli J L>Ml j5TJ> Jp- iJ-ll ^-i* oV ^3 t Ai4 

. 0,1—^jl <b£>- 4^?l>- ^Jh (Jj*aSI) <Uic« 4^>l>- (J| (jw^i-l j^ JT Aj\^mJL^\ IJiS (J| 

t^JUl *Ji3 l^ j^ jlat ^ -uUI 3JbJ,l aJL^I o|;LJlI JT J JL± £~*~ J r - ^ J^ ^^ 
J-^2* <j jif ^JUl s^ill Ja>- r^jl* 4j1^ ^jJI d-^* cJl^i . <j^sjf L^ JiL 4jL*i aJLp ^Jo 

J^ iJUaJI 4-JUJI oLo....^t frLjjJj 4^UJI i^-Ji^ y-jk^ll 4jJtaJl j^JaJ J j^ 

. ( 4-^Jyr^II ) OlJ^Jl 

u^^pj u*jl*j i o ^-».,^ Jl> c 4-1p ljis^ l* ^Jp ji*^i J*^^ ^-^j J**'^ r>^* ^ A? 

j^ju Jiw ^ t W.R.Hamilton O^iUU j^ Jj j^-tJl c^JlJ^I ^\jjJi\ ^k)^ ^^ 

^ dJLi»t« cAfryJZ- iJjJL^-j cj-^aJl jLi^l (J| UIJjw Jj oL*«J»l OJ;L-^« ^Lp U^JLjaJ 
JT 4*jL. jSj: 4jI^ c OUjJI Jj jlSIl j l^o7^* blJL^I SJLjT OtJaJi y^i^iaJi 01 Lw» j^J 

OlT I3| ^l^iVl I i> ?e-uay . Li. 3jJb- N 4J^J Jy^a O 0;L^4 <Jp a*-*>- a5^ J^ aJ^c- 


^ ^a 
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* * 

N *l^l Jl ^ jSf all* AJ\i)Ji\ olL&l ^ ^JiT IS! Nl i^-dl d Ju* ^ N, 

i-LU CJD lil Ul . ywaJl j^ C~*ij L-f* lfw-Li jl W^Lr^ <Ja^-* j^-£ ^ UywaJ :>jJL>- 

*LjI J ^Jo J*ill jK" lil *AUi 4 jUwaj * ^-LaJI ^J ^3^11 o ij* jli SijJ^- oJU*> *, ill 

jyt-lj jl j^ ^fjb t(h^ LSI Ijbl ^^Jj ) h li« o^JL£ l^Oj *£**+? 0L*Sy U 4-l*P 
jLil Jwd 4jT dJJS J t-^-Jij L . AiJb ^jyOj jl ^^C N Jtf-LP ^il jL~* jli 4 jj^^lj 

s-ljjf yb JxiJl j&j . \ $ (U 4aiJl J A *-^*J f — 4^ f-liJUl Uajl AJJb <J»j*j jl L*Ip a5ju 

I ii ( Jby U jJij ) Iji>- l^w? O^j jl u^= iS-^h 4 ~ ^ ^-^' Jt&l J^l J * 4-1 Mi-^l 

UiJl ^Jyu c£jJl frijJ"! 7V-^ ' vi^^ LUi iij Lji JU . AiJb * — :U jwy cJyu jl li3,l 

Ju^Li LV N ^liJu^l j^i lil Nl ^1 4 h £-LLl jAfl ^.bLi ^* ycj f ja 3 , \jor *\j^?_ 
jiT lij ^i) oUi^ ^ip a? JxiSl oI^Aj cJif 131 : ciLr^ i>^v j^ 4 ^-^ ^y*- 4 J^ -Jj-J^p 
4-1^1^ jl J 4pUjgIj iv«J-l ^w»j Jl5jup cJy^i jl *-ku-J ^ UU 4 (Quantized L*^5" 

. *xil ij^jaj Li^l;^ Xs- t\jyJ&\ (J U»jJjL* J-*^ L^r*- <>v^ d ^J 

-cJ^iW JLi j$>\ Jij . IaJ^I U^?Ip Jl>* J (1865-1805) j^JUU jl^j Jj ^wJI jJj 

^^vL^ j^^vJl jS^JI v 1 ^ l^^ c^ ^-^ ^jJ**^ l^ ^ dJ ^b ^-^■ 5 *4^ j^ ^r^ ^b^ 
^ iiJlsJl J^Ssi jl JJ ^j J^U . ajoJ^/I ^ill ^jc^lS^i J I^ap jlT ^JJI j^dUU 
J L— jJU iiliil J»*jc jiT c^iJl *t*p ^ *JLa ^t^J jL* ^J Tim «; ijjL* Jl dj ^p 
^ Ip ^L^ J Trinity { j~ i j aJT J^^ ^^ 4-^p ^* Jj Jt JLij 4 ajjJL^NI L^^il 4-,-jJl* 

.1823 

oLL-^ jM-ij ^>^^l ^' •«-!/ (Jjw JJLaj *u^- Jj^* Jl j^JUU J^y Ajyj 

JD Ij Aj^jJI^ oU^Jlj <*UJ*>UI ^P ♦^-/J Jl *-Jai**o jl^ 4 dj-^P ^ 4-«v*U^I (Jj . dJLA*o« 

Si c/'Jj^y jr* ^3^' ^J-^" J^-W 4 c^J- 4 J^' O^ 4i>^ ^Aj& { J>k Jl ^ ia. "— ■ .! 
OyJl dJb-j JL*; 1^ t i-^X-JL-Jl Jp J^jy UU&4 t^>\ 4JUI L _ r ^l Ol^-Jl Jj . (1) j^iU 

4J^!^ jj^! Ol JJj . i^Jyill^ <JHaNl ja j&j 4 AjJLi.1 OU^UI j* b-lPj iJl-UiOl^ 
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iL^UJl <*m\j} J UjJu* 7«--^l uy^- **jhj <■ aJL^JI d*\y ^ LbS" <Justf> o^^p ^ S^JLp 
. °L>*aJI ^ J\j aJj f li* v^U^ v^V <-^ Sr^- ^ ^U*u-i aJ| ^p- 

Dj^T . j ^Jb ^XjJi .^ydi L»-Lp 1820 ^ U- ^ Nj oL>yi* 0>dUU ^1 Lu ^j 
OjLtti t* (,) W S^S" Wjlp! j-w«J JJL— jy>- l~*i> Jb* 01 <^~i OlT Z.Colburn 
t-jLT Jii (a^^^L^^T) AjJiJi; a-*1p cjLaI^ ^ a ^»itj aJL**- If oL>yi SJb'li aJ^i* 
W AiL^Sl ftlys- ^ 0^ . ^jUJl dLil£JJ <J ^N ^bS} t^^J ( L-j-Jrf) t^lll 

j^li t CjL^aJU ftVill Jl a;jU ^JLJUI diJl^Al ^ OyL-U SjOi y Jl |f J.Brinkley 
Jl l^oij t ^y US' ^ UlU Jlji N yj 1824 ^U ^ a~-juAI oL^^JI ^ a~Jp 5^ Jjl 
^ ^>yi Jb^>JI ^ aJIp a^ Jp ^iJ! a-u k cJlS3 . UytJ AiJuJ^i 3L&1I a-oK^I 
t AjU.t,.:.C« a>«^ Jp ^y^o d)l JjiUU ^ l^-Iiai t *4ill J>- Uj « $ aj 1 A^jCiK^fl frUiap! d)l 
: aj^ Lj?^ *JJJ 1827 *Ip ^j . jlaf jip UlU Jljj N y*j **3j^ jfh pr^****' ^^ 

JLpNI j^ |jb*lj Je>yb\ lift Jl& )) t A-OlTVl Jl liitiNl oUjJa^i <j Aj^JaJ ^P» 

^JL-LjJLiJ SfrfJJI aspL^ Jl Jb*J0u JyUU CjjU jJI S^iJI jjJb ^3 Jp Sj^ c^4 d)^ 
O^ ^^ l^*J c i ^'^* u* **y>£ *}r^ *"-^' *A^* °*^ <i *1)>^^ J>-^^ -^* . ( dX>j>^i\ ) 

a-^1 tjly . *^i* Jsi»ljtJI aJLaS' A]a.^.o V>U; oLLaj ^^" A^iadl c /»^>- ^ g. r * iMJ tl)l 

/ * * « 

CjI^saJI <hy*y C— jl ^ c^k) lik)*^ ^Ir^ ^^ Jl tiyl*\* ijX Oil Oij 
* J* * • # * 

A«fr"U Ai^kiL; AiiT f-^-^ll IJ> JJLoi J>- jxr a;1 cuJ 0L> oL>yi ^ a*^juA1 
(I ^J UT j dUUJl 3lu-l ^^a jp J^ J^r J5i oi>-j . < 3 >JyL*U Vai ^1 ixj&\ 
d& a;I ^ -i^l Jp y^LiJi j^ll IJla Jl a^J A>il s ,,.,^ jw/IJjv r- y£ Oi OyUU j^ 
ajU?I dlUJI} frt^JI^ CjLs^I^I ^ <^J ^ — iJ jijj ^.sAdl Li* Jui t tji^^b 5ta ^|P* 4 
. <4) d^>l SjbJ <j ioUJIj sLJI v^JI ajUj^vj UJLdl ajLtI^ ^UJI Jl 

aj:^\ ai>^ *\ t Uyy^l (^l^ll ) JI^AiJ AiLiuTl Jp JyUU fr J^T 1834 ^U ^j 

. A^S^lil aJIjlU a£M\ a*ic*jLI ai>w» (f t Cunningham ^L^xlJ^T aJIju* ajJlJ^VI -L^lll 

J 1835 ^U ^ a^'IiJ o^ c^JJliA^lJI ^1^ c? *J^ (k»* J^ dJi t^l ^j . ol^>- 


U 
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jv hjA\ £*>j$>\ hy^ *^j^ c^kU* jp ji>j *L-^I j^ oU^Ji> aS^ Jp (Sj-JlI 

cAfeUJ ^Jjjjajj . <5) « L$jw»j j-jio ^-Jl oUJiJb-Ni Jyj 4-$L*Lp <^iai* f-liJbl OLS^* 
j£jCj . *>J1 A^JaJ ^jiaJ J l^y UI4-.I C. H-^i ^Jl C oyL»UI aJIjJI | ^Jj U f U^i^l 

OLS^ *ftLb ( aza\£S\j a-ST^LI ) 4U&I i*j]idl ol* oik ^^0 01 JU JLp *jai~«jj t 3y 
Jp JtfJLP Jj^aJ-l j^jCj ' Ojjadl J>^ ^-4 U ^ 3jL*)l «JU 0j . oUI-b-Vlj frliJUVl 
. A~*\i)\ OlJUjJl ^yuy fr|/^Jj ( J^lUUl ) L*i3l dJLfc j^ y^Jodl iS^ *Jwaj <JJ aJjUII 
^-^1 ^J L-» IJbj- SJuUil oUjJaJJ Jp jJaJ 01 j£s l^l 4-$L.LjjJI ApL^aJl oJLfc j**^jj 

* * * * 

j^*— Jj ) Quaternions oLpIjJI ajU^SI JJ UaJ jyU J OyUU oLIjj col oij 

*■ * *. 
s\j>r\ Jp JLpLj a^I, oULT ^j * ( Hypercomplex numbers ajjUaJI jy jUpNI U^l 

c-mJ. I^j t alu&l *JjJL- dJULJ oLpLJI oAa ON ^1 ^Di Uj t SJbM Jf, Sju ju- oll~>- 

jIjlpNI J «-^aj ^JUI (axb = bxa) Commutative law JjJiJl Oyli tf> -LiJ l^V t bUpl 

obNl f JUL Jl dUJb fAJaXv-|^ <-*^±!l J Jj-LsJI ^JL- * j^ jyM Oj^UU j^ I-Lxaj . a,oIa)1 

\X^ 0>dUU ^j . (7) oU^i tpWI cUiJl J alflj jIjlI* U ^11 oLi3! )) iJji Jp Sj^UJi 

c-^ai o^ J^ ^S dJj ^JUI J-^L1 ^ UIp yt^p i**>- 1843 flp J ciLlxTMl 

> * * 

^ia>- oij . (j;y *v« Iklii *-*£ ^>J Mobius ^^y *y$x- jf- oLiJ aJLw« ^j t ol^>ull 

pU» 01 xjai^j Ji I t ^Li J iXil^l C»Ip\^-1 Jb-I Jl *Uj^1? ij ^-^JLH JL5JI c-^ij A^rjj 
4_**^aJI 4 aJLp ^J,U IjISj 4 Brougham f Ip^ j **^ yt»>- Jp <uSL*o JUIj 01 J «UjPj 

^pSCi, . < 8 >(( aLil J» C-iaPl ^ OUyi ^^ ^ 4 i2 = j2 = k 2 = ijk = -1 v-LNl 

. * J * " " 

(*p^1 Jp JLftjjJaJl oL^l^Jl J l ;i iS" aJL?^u*j 01 OjJb *>bjl? L*3 c-Lk oJLa O^dUU oLpLj 
OS Olf J.W.Gibbs Lr l^ . j . ^ 01 ^Ui J ^-J^ c ^J^l jJr\ J UU j^'i" U 01 ,>- 

C-fsr-y oL^y I J NLpI u^Nj y*j 4j"L»- j^ ^^i\ ^-ti^ 0yL«U ^a*1 o5j 
cJlT aJL^-1 01 av*j . Jl^aJl Aijjojj oV^Ull a^j oN^Nl <-A~>-j ^* l5 J^'Lm^ y^ 

L>w?l^ Ipi 5 AiaJ.l d^XaJ OlSj ^lijJ' U-^r p J ^"-* C-JlT Avi^ 0l» J-^P c/*"^ >*^ 
* * * * * * 

^LjJU^ ^L-l -ij-Jr-j C«ii 01 <~>j?r jjjJLill -^-^ ">U-j <**ii cJjJi J OlSj . UJ^j 

Up ajj. J*^ 0J^ OU^ilj OlSdl i£s& j* \jr>r -U=-Hl » ^^ Jj^ ua>- S^y I AjliLiuS^ 


U^ 
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£ jyr JL*pI Jp £sLWl j^- OyLU OK} . ( 9 >« oL>yi ^j> Jb4 0^ Jl ^ SL> 
JuJl yi ^>*N <>v-* OK^ t Immanuel Kant Jaj£" JjjJUpj George Berkeley Jffju 

* * * * 

. £JL* Jl *_U^> j> <o\j Jjfciu L^* JT OK" ^ JJl 

Ijlj: \j>ja& js* Lk* tj^aJl jLlil JJU- OL iS£>*iLI ^L^-Ni ^iL*Lo J <u^ OjdUU Lb 
o[;L*j: J-msx; UJ {j^Ji\ J*iJl I Jl** <ji (Jyjij* ^*V Ox? *~* V^ ^j* Ja>-Nj t <j J **J'i\ j^JI 
jjl^ t JJL*M^ oL^flJl oy j^l- JJU 1 ! Jl t y&l Ijla ^>jf 01 -by 4 jLMi i oL~~J~l 

uU. r ^l iiiJlSL. frLiJ^ J*>UaJl Ajii; 3-LOP Ol^ Jbu >Oj^i aj> M\ ^JUl JJl?l IJL* 
If iik^l L$pj> o^ ^->W^ "^ J* *k>^ £ >" J ajjM* *^ ^ j* ^J • t/fjU 

L**ju»-1 j»jjL : j±Jiz£ jyAjJ? j j^JaJ ai OK" oL^aJl *ip 01 J| O^dLil* jLM jJj 
* * * 

oL^puaJl f^Jl <u«~*J c^-iJi) ^1 jLisi^/1 Jp y^Ni yA^ ^(iwJLAI Ol^^aJl f^JI 
t (JjM^ai\ j^Jl iJL** 4 Uy ijL^ J^j AjUJI d,ljl inJiNl oIj^-^l; J ^Jai Jo-j . ( aJLt^aJI 

01j <diU * oUL-J-l aSnI^J ^jjl iSj**J*i\ JjoiJl Ijl^ 4 ^y}.y ^-Vj tj-s^Jl <*-il a*^ c?^' 
dl^kj^J^ olj^aJl Jyli £OJ 01 IfSCc JJL*LjU i^JLjb 4Jj*0 hjaj jijiaJ OlSUVL 
ajU*p| s^aII dJiA jjjlaj J aLS^ OK} . i£j**J)l\ Ui)l Ijl^ O^j Ji^-^ Ijl^ J U^liij 

. (( JjJ^Jl jiJlSUl )) AjLS" J 4^P |f dJL*^l J ^1>^ J^V OiJLSJl 

^Ip jL* ajc*L>- ilsf J OyJtJ d^-i <c^ip ^iJ J jLxi^l dJLA 0yl-«U cJUtf»j -^ 

: JU) ^L iJlJuT aJUJ r oij 

j,aJ! ^UJji y t ^>Jt dJUl^il J l^aflij i-UJI ^l>^ <i> JL^- j j^UU ^JlJI diiljl jl 

Ijj-ii j^JlJI jJUJjt jf t D'Alembert jw^b Iju. Jl L^l/i^l ol^Jl !-U- «-^ o>^ « ^LUwJl 

J-^iJ Ol'j^x v^y ol^^aJI jb U-a- l^yui *^i Ju N t^)* i OjJuLt JljjJI o*>U>U;j 
5yj JL^- J ^iL-b-OI .liUJI x^ jl ^y ( ^JUlSLil ^* J^-^J1 ii^ Jl li^T J^v *k^ 
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~*SuJk> illi 1* t^Jli cJlT If t JLw JUl JL* ^fj&Jt Jp A—Ai ^LNl Jl-U 11* Jej JLi3 

-U* 4 y^\ Ja£. yS\ C~£ y>^\ Uu* Jp ^ C-^ 1»Jup j&j l Jl) oi JliU IJla jl l^ jJu 

jlj 4 A^lj jiP v*l 4 AJ JAJ?! Jp ^yj ^^a* ijj}\ J^LJl i^o jl t jij*-"^ JJA£ If 4 J «^->A£ 

^>-*>0 jo I j! Jip ^UjU . ^-^J ^^Jall j 4J^-. J! 5jj-^ iiy? sju c^vi^i AiJaJl V .....-J>j 

^ Jub Ujup ( UU*1 jt ) mfl jjJJaj ^-U (^t Jij Jty* 1 CiL ^UJl ^y c^-U t^l Jl lj^X»*J 

. J-ii~Al J (JUJi 

^^jC JLsj-lLwNl oLjy^Jl J A*U Ai^l? ^L^I JL>-jj jlf bl Ail dlb j^aP J J jJLoj 

^yl ^y A>»-ij a~*^*J1 j^ a>-o JpI Jp 4 — ij y. IJLi jl jjili ^y yrT;:,...i jl Jb ^A» l(JJ Jj-^jJl 

r^b ur^ ^-^ VI ■^ JL * V* 4^ ^ ^■■■ i ^ st=-^i ^* ^ j^Jj • *jy=-^i rtte 

4-SjLl oLyUl I^ Jply l^Uly JUP tflysJifl Ob.^1 yi C-JLsy ^l)l ( JjXJl ^b. ) 
a-ilp Lf *— o ^Jb 1 ! jyUJt ji iJbit dJU j j^j jl 4_-^*JL4i^l U Jp 4 <-4j4"' j] ? W%^J aJj-^|j 
JjT 1 frlyai^l £*-jl Jp C~b l^Jj oJtfy jjP JiJ *^^J J* Lr"">^' <s***^' <£j^\ J*aJ1 0^^* 
«^JaJl ia... : j cP^p jiP y c^^^P 4 /p*"-^* ji j^S-ja y x\.a. " >. -,« Ja^- JS^ JsL-y I ^y ^JLr** S-^/ J^ 
bl Ail y> U5b Jb>-j U jl ^JJJb ^pIj k OUyil Jj jl^il J JljsJI Jp aj e^JU (cjJaJl jiT bj) 
J-^" 0 ' ^ c/ 1 ' ^V*^ 1 c^» -tjW-1 UJL^j: 4jA Jl ikii j^ ft> ^13 (/ W-l jL-i! IJut jjy 
IJut Jp j^j 4 « Jju3I )) LJIp ^ju *>Ul^j jl Uj^jf ii jl* 4 Lw-j-jbj \j£± U^ — i; ^^ciaAJi jv 
hj^ i+J jh\ Jp ^jUU jl 4 L^ t^/Nl SjjUil -U>yLl Jp <;%i* otsUlScJI ^ >w*i jUIl 

^ JJl Ja-^jJly <*->JJ AIi sr:J <*iaij t^iJi jL-il J^laj 4 ol l Jpiy c_— >A 4 jiAi ^j S IfJJ i*-JL) 

j.ija;.; j' ij-Up Iu£jC <;! LJ ^a^y . i g J \ J hJ)l\ JjuJI j^U; j^UJl IJl* i->^-J ^^kJ i t^sia)i djli^ 

. i-^ljj iij^i? ^ d->*J^ iJLL>*Jl r-UiLJVl iJLp fri^f Jj»I J-ia*bj 4j^j t-— Jl Jp 41* 

IjL* ifj\j*z~M\j i£jiJ>}\ J*aJ1 OyU t ^i/^* OyUJl IJut j^ Jb'jjji c^tr^^l Jii lASUj 

<*n-Js ljys2j ^JjL All j-Lj (^iJl jocll JmJI j^U Jill ft^PJb' jl £^4) 4 AJ^ Ji> aJj Aj iiJ^j ^1 

j^jJl J Uy io^* <uw> </JJI jyL«U ^Ij J 4 <jj*~ei\ J*iJI jy U J IT JiJ jil 

^ ui? W* ^ t>* J^^ 4 A-xJlSLij^ aJ^JI t jj^UkJI *^T J^-io Ja^-j \x*» Jp jyUU 
^^ Jl J**y -^J • <^/w»VI J*iH J c^/» Iju; ^ viJ^ v*/ ^ <! JjuuJ 0? ,^oc 

"^J </' <-? uiJaAJ jjw J-U-iJl a}li^ (^jjl jLJ^I Jjja* Uy lj-> J j^jjl j* ^jyf jb 
J J-U-iJl La^*-o jJI iiLJkl 4^-y^ ^ JIxj IJUj c Ja—jJI dJJi J i>\*Ji}\ Ify^i Jp U^i« 
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a~* aJ»l oL^aJl ijy^i) *Jlj s~~y <J* J**M ^ jl^'l -*** OyUU J-***" -^J 
Isy* Jju ^Il^tU Jo~*j ja I* iki ^ jL^jNl Ajjy aJ c~>«~m?I t aS^J-I J ^J uylyj 
a^ill Ji>- ^IXi fr^JaJI Jl A*~JL. 4 U JL>- Jl 4 ^jb 1^1 J^ill ^J f j>- 4 aUaJI oJlib ^ t^JI 
Ob^aJl <J Uy |JU« ,jy A^JUll A^-jl CJS" Ij^bj . aJ iiyO c^JJl *wJ-l J[ 4^-JL. 
Jl JydUU O^li ^Jl ^-a a-^LjoJI oUjJsjAI J ify^Ji\ J*iJl J ifiyj*)* W*J 4~-*uAl 
Jl jl oij . ^f-^ll dJLJl£ll j^ ^yj oLJ^I iijJL- Jw?j j£c Ail aL'UJ! S^a)! dLL' 

Ja^-j J frj-iaJl Ajcil Ol;L~* £4 (JjUalJ l$.-fl) Llxll AiliaJl A-*5" U ^1 oU^iU Ol^Lwt 

jL-^Jl Ajjy t JyUU c^y Liij 4 JL^- Jl ^^Lc : <jj>-\ IJlju jl 4 a-~-L1I jL-^iVl Aiy aJ 

jL«50 Jl AJjy y Aj Ja-^j (J <iy& 9\a*» jl***^ *v*-*3»- (£l jLwt cJwy IfXJ^L*^ Cr^> i ^* - ^** 
y*j ) frj-iili «->waJ1 tV^' cJwjU c-j^Sj :>yf A*-S»Nl CJK' li 4 ilJJi >^j . \$.-fli a~aLI 

C-JySJ iyf ^Jb (^^-^ Am^/JI Ol;L*Al J I* 4 ( A^-jll Jjt yutf LiS" A*i jOl f--^ cJw?J 

ol^- **• JuUxJ oUpaJ! ^j frj-jaJl A*-i»l Jl Uii*^ . La*-y^ U*^y ^wJ-l ^j*" ^-J^y 

J J»iJI {^j 4 <J^-I 5;Uj jl . ( J*iJI <£>LJ gjJa- ) ^ j^ £y tf OU-^ ol^ 
JUJLhJL Jb AJ^iUUI aJ^JLJ! ojjbj 4 Ob^aJl (J j^kll jjJb (Vr^il (S^J-I ciJ-Jl^w« 

JOi ^^ 4 ^1 ^ ^LJl^L. J) c^^UJI ^-4-1 iiJLJVS^* ja jUiV! l^L^I U 

xwJ-l IJLfc Jl jj U" ^L^« oua! Jl J^JL*U aJL^iJ Uj Uj^^J 4 ay Lb- J iJyo I» : .m^- 
aJ i3y»i (^JJI SjiJI J-^l^ bJL^ ItlJjl «jL«>Jl oy ixJ/ ijy^ J*-^ ti ji— i ^>*^ P^ 1 

4 auj>- yu^i* (j^Jj OyUU Ai*j4 i I* S^LiJl oJL* ^ j>J^ 01 t^UJ 4 ^X I JL$Uj . ^wJ-l 
*> * * *■ * 

cJwsu »iJJJi>j L^ij U-^ Vj <^a!I Jl^; V a*^jjJ»I oL^pdJI J f-U-iJI Jl |f : aj! ysj 

AJ^iaJl ^^^ <j>y^ 9-\*^& 01^4 Uajl ^-<^J La-^J < *wJ-l ASy- ^JLUdi ,iJL»Lj jJl 

(Jwa; ^Jwaj .iJL^LjjJl Jl AJ jJU ajU AjJlJjIJI oLj^aJlj ^^J tiJL>»Ui fiyil J;li li|j 

( O^' ) ^^^4 "^ 0j^a]\ l^ j\S4Jb#t if3jyiff fj oliy^aJl OJj 0i?- ^-ii . u.m , > J Sj^aJl 

j^l IJLaj . J^U?Vl Jp jj-^ a^j (^1 ,iJL.bjJLiJ ^j 1 ajI JL^- (yiJy*) a^^II Sj^-^JIj 

t>^ fr^J^ J J^>-* ^ C^ri ^^* ' Awj.hJl 5Jj-y ^JJ^ jUlP-l Aj jj JydA* Ji» Js^ <i-Ai ^ 

Hi 
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J-*-i* ^} J^iJl fj-fA* £~"J Ob dlf^l IJlA J ajja>- Jjl Li . A> ^^1 

* * * * 

o^s-ai AJL~* <JJv> jJp UiJI <-^M Oi J* ^UjJ t ^-^/^ *^ <j A»U^ f^M f Ujjl OL~J-Lf 
iff-*-*i JL-jN aJLljiJ! A-~^Ji 3Jdl oJL* fr^JLsj- aJIj a1** <-^J 4 ^^r *£*-<* S>) 3JL« 

Jaa!I 7fc«^l IJiSUj . a>1&1 Ifill* aWju 3j» Jjb- j oL-~J-l aS^*- ^Ju^J/ J*il! 0^1*U 
Jji) ojL«v* j^ aLjuoJI iiL-il (J ^tf^-J-l f-liJJl *.Ll>- t^jLw jyl* ^ aJI>- J ^^d*Ul 
iiLJJ *Jai tj 6Loa\ c^iJI JafiMaJi j^ J aJKJI * — ?U a51U ft U*- aj> l>-ji^k* 4 ( Lfyjy 

'■ Ji IT <^ c^ >^ O^ ^ ' ^^ Cr* aLuaJI 

^i : ji/*^ j-^i J*dU OjdUU cJlj/u J JU^ilf *uili?} Ot&U *wJ-l f-liJJl Jajj 01 
J-l~o tiUJb j^i Ajwy tj^^J> L* AjL^Uj JaJ^ d>l~v* A& *wJ-l f'liJUl ^L* Jl j^-i 

(1813-1736) ^.i>V ^ cJ^T ^ -.o^j^ JUaiVi_^>JI ^y» Jdj 
yUa^l Jj-^fl ^^aw U hj 5^i ^ t aJUsjI y^jJ ijj^ J J.L.Comte de Lagrange 
Dl -Uj lf=jy OJLii U 0^-- 5 r JV\ ^^^ 4 ^■ir" ^-* JUp ^r^' u>*' dJ ^l? ^^3 * ^rr^ 

rlr» 4 J^ -Hf*- 3 ! ^L^ - (5-^1 AA^Ua* \J d\ -Uj ^ oL^l^i j£ A>o ^c^Ai-' aL* 01 
£~J AJi ^>- 4 f^_^il l-k'O" J^ <^* ^4» fb . ^ >H ^ ^Uaiw-^ ^Lj w^ JT t^ij 
a*^ i-L Jij . UIp 19 JluT dj ^p 01S} 4 y^y cj AjS^llI Aj*ajdi a^-jJL« J oL>yJ UU« 
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Ajujff ^ *J-J\ Jp t ISXJtJ tUjill sJo'L-Vl jiSl oLol ^s~"\ ^ Jt^l J- **y±y J 

* 

4*UNl CJf t 4jIjJI Jlu t 4j"LL5" 01 Jj i. eJU J JLiil J^j 0>p- JjUJ £|/^ <~* CJl& )) 

e 

. (11) (( 4j^L-J A-*j\J 
* £ % * ' 

aJL**)) t ^— U J>. jo- ^*Vl t^-^L? J u*>jp\ ^y oL^i £|/^ ^~*l -**j 

**j t a&\£ Ipy^j J} J^ oi o6j 4 aj;jI ^^s^Ij; ^^-il JUjl of c£jJt t L.EuIer Jj\ . J 
iiLil «Jla JA. ^ol oi \Jl*. OS} . £jy^ cJLzjfNl j^ J.f ^p yUa, j£ Aii dJUi 
a-^*1 li o6j ^-ijpV f\^l jS^« dj^k? r- r ^\ c^JJl (t ol^cll oU> » L5 *— o ^L-J-i j^ IpjJ 

. AijJ-1 ^J-ill ONU JSC 

jLT Jb^i aJI Jp 4j Js/pU t oL>y 1 J i-U oUL^xTl jlf I Jp ^j/N ^Ij' oij 

jf V&J t 4jL) 5;^sdJ Ji/^Nl flf*^ <-^/M O - ^ <-^*^ 0^3 t .4j;jI J UJi^H i^^ 

Oij . A^siJ j^J l^SJ,! ft Ua>-l oOp l^ U ^UpI J Ua>- JJ>1 uiLtcf 1 Jp ^JUif l^ti 
a*-^ jUaJ Jpj 4j"L?- 4jI^ J JLp JLaJ ^>. t Jai^ Oji ^ AjjLgj: 4j^U« jufr aJ <J»^pI 

. oLU JL* Jp AjjjI J ^>Ij, ^Japl 

(^1 t^ill Ji\i ^p» dLU Jp SjJW ^^L pi* JLc^fl j^ ^it 1764 ^U- Jj 

AJ J^Uj c^JJl Afl^Jl Jp j^i)i ^U ^->J j AjLaI* OJ^J ^ r ,. : .^.j c^JJl c£ybllaJ1 jljs*Nl 

^iL- ^ . SJLJLI oJbfc J^ Jp opL- 4jp-I J^ ^Jl iJ3l*J] ^l>V ^1 ol il . (12) « ^Nl 
Jbll JUajJI Jj . ifji£l\ jLil olS^- ajJoj J 4i!Lli Jp Lx^fNi ^i <j;^l 3jjU- jylp -Uj 
J>-j 1776 ^Ip Jj )) . CjL^IJ\ J JJj OjAj sjjil i^J?yi 4j"Nli>. Jp ^>-i J\yr JL^ JU 
J ^L, jjipl o^j ol J ) a^pj jp Jp c^JJI jjTifl dJbj-by ^ SjPjJ aJL" oJ> Jl ^!>^ 
dJUij c XrfdfS/l i}J$**j£ Lf^ jS>» J ^>^ ^ c ( l^ JJLU jjipt JsT^ J ^ji 


(12), 
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(1813-1736) g\jX gp CJ^T ^J — Uujyr 

* * a *' 

JbU £j/^ Jt j-A-ij t '...^.U <iLp fXtj, ja <Jbl*£. 3i <£>-L>- jf> iowi dJJ^ -by <U~iJ 

Oi «u1p ^-^ ii Ufl^j t'iLS JS" J c ^waj jL^>j t «o"blp ^* ^Ip )) 4j\ t <lu* Jj ^ ^ .'j 
Wj) John Pell J, j^ ^l cjj ^1 jLu&I iji; J L^\Ji\ aJ^ULI Jj iJ^i j>UpS[I 

* * * 
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JS OL^IjjJI <j dj*S*JA ^^1 J* SJbJlJl OJy*Jl OjSy" jl JjU-I j^j ; JL- jiP bjLi 

t tL+Si\j 4jLJU!I^ ftL>il^ll o^ 2 ^ <^>^ cAs-ypy Jl £!/^ ^-^ !■&*$ . «1a^ c-iAjl 
^ ^ J ^ 1788 f lp J « t LUJl <iLjI£AI » <ul^ jjJ j^ I^T Ufcjbl ju { aA If 
4JL 1j^j> £j/N ^bS" OS" JLii t y\ ja jXj U^tj . <jylp wUj Ml JJ^I 4*-JaJI aj^J 

^ 4^SLjVSCJl\ oU>]adl ^jAy- J**> Jp V JjLu~j <jji\j £\J?i o^ol <^JUI ol^cJI 
jp (1$->I/»I jt) U,^" j£c oWji ^p Lid ^11 ( J*l£=!l jl) £j*^l <^^" ^a*^* 
oLJU>Nl r U^u-l ^L^JI IJu> j^2i If J u >tj»\J\ ^kil £>- jMi yjJJl jULl 
J} iiU»| «Ji** IaJ&j* J oL*J-l. fUyi Ji**J ij ) jj^\ (i**j«il oLj!a>-VI ji ) 4. U . t . ^ , U 
l^ U-j>. ^5>l MiUall gjl ( ^l>*JI ) Jafy J>\ ( jj>J «J*>1~ j^ Sfjb ) £l>N oY>l~ 

w*ll (jy&\)iA++A\ oLj!o>-NIj (<£JlL& ^i^JlSL* ^UaJ Uij L^jt J^lS3l iilUil 

. <* V^U i-il^l 

^-Ij *Jai <uij JLii viUi a^j 4 ^ja.^U Syuil ^fJULj J 5>^J-1 j^ iu~>- iJuU>« J^Uj y* Jbj 
UJ y* 4^-Ut c^w^»l 01 JjCdl Jl A-LXavoisier ojlyV .J.I jj^JtJI Jl**&I 

Vt^^JJ iilU ^y AjjJ U y*^>j 4j JJI*M J&2A j* *&J\ Jp ^^Ij J ^i 4jl jjP . oijJU^ 

OljjNl^ ^JLJI oL j J c^-^l c^UI c^ill flfcJI c !sUN c^ oi CJIT ^J! 

Jiu #j/N (j^^ f ■ tr^ iJL ^* oUpUx* Jp 1^^- jJ~\ siiJi Ji^* ^^ oL-Lill^ 
cAs>y&y j il^JI ^ IjOp OjJbf- ^ ^j l-uyoL^LJI ^p aJU*JI AJbj^ j^ 1791 ^lp 

O-jl If . ilOpNl J Uy ^Jii Jl (^JLiiJl JljJ JJLJL5L* Ou U -JU^I rj^3 . c-^aJI 
jjI^Jj Monge ^j 0;yj ^^N ^ 4 \*jL£j l>\ J jijjLJI O^L-^I j^ jjiSO <JUpI 
oL^Ij, Iop ^ JJl ^^wttll J L^jyJl iyla^l yztil £#y . (15) Cauchy ^55 Legendre 

^-L-l ^j (^ JJI jy^J Ujja Jp c^l 4 oJju jl ja j\ *jj*A** \**M Js-^^J* \5j^ 4SjJ&- 

jJI iltftWj *jl>*A^ iiJJb Ujii. iJUill" J o^ljj &JA j a^jll AjJl^i ijJLUsJl frLj^l 
Wyi -L^yi O^^s^ill J IjO^j ^Jjl pNjjh o^l £l^N jtS} . ^fap Jap ^^ U>-N ^ 
4jU1^1 ^l>N ^ u^ Oil >^ Jl JLill j^i * jjS^ll j^^j jJU^- Jiy> l^U ^Jl 


UA 
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<frj[>- (Sy& A*->t>- Aj^i u L : >^> CJ€j>- A>w?ij 4jL1jc* /^j OjoIa* it*7 

uL^mJ-1 dJL* j^ S^ cJ€j^ \-*&\ lt*^^ UwjJI jJ^w <^-~£ <bLAI l^^Uj 

^JlP LjJ l)^>j U-LP A^yi J aJ-U* Jljj^Lw^J ^i>- IJbr Ijjbc* (OlwJ-l j^ APj^sf jf ) 

j^Joj Jl 2uj**aJI aJuh ^ j^j dlJlSL* j^ J*S £\J}} SJL dJJJU * oU-~4-l ^ (% ^-^ 

fyTj . AP^M «Jw»jJ tc*^ '^-^ W J*' ^5l&*+ ^>-J d\i JifS oYiU* J$-~j jJ|^ 
I3| l0-3f A^i A-Ja^J c^JUi oLwJ-l A*jjai* J Aj^il Obrji ^P A^gji* Jp ^ilb J <^k 
ajU JtAtNl Jp Sy ajN l*w»U ^Jr\ 11* j>o ^l bli . Jb-lj (tf w^ r a^ J J*S\j UiJb 
OUlf Nl «1* JtCj t ^£* ^ 3JL*U^ oUUl 4ft\J ^ alfl <^| ^ Jyo jl J 1^. dj$H 
— \*-~ Jp U-~^r ljJL>-l bli . aJU»-^ AjaJU ^ «J*l£oj ( -£« aJl*bo uU ; av»,< Aj*^i aj*&J1 
byw* 4 b>j l^i t ljy*-j MU* iJyo Aili ( J**dl j>^ £-lj Ji> Jp ^ Sjl~- ) ^j^l 
3y aJ yj; j\>- A^Sy- owaj ^SOj * aj^U j^ obj-p dsyt *wj-l ^ jl Jyji < Y^j 
lp *>^ jli oUy^l ^y **>^f Lj^J OS* bli . A^tl J 2LjjJ oY>U* <!/# Jl r-h£ U 
UiT J^i. j;P l^f l^T J<Jl oNiUli iJLP j^i I J&sj i a-l^ cN^Lw d/# Jl £&• 
J oLj4-l o-X* U *-i£ jJl ^jiii SUlyC ajI (JuT ^l/N ^ jJUJU . oU.jM.il iJLPolijI 
Jl oNiUll ja APj^jf Jl JJjJI IJjb Jljs>-I j^jC A-^-JL* Ajwb j^ iblp ^Jb jJIj APj^l 

j^ *>Ui b-U- APj^jil ijf-\j£i 3JLpL*jc ^xj 01 ^yJl ^ill «JL* «-i i| 4 L^b, l^U* jXc 
J&u ^Jbj ) (( a^^aII oLjU>-N1 )) ^^j L* aj^UJI oLJLl oUlJb-l Jl^« *-^j lil 

Jfl.j.yJi II* jwy. Jbftli ^ Jiali J*Jj . j^il ^ 5^^*11 oyiJb^li j^u oMo*> jb ^Ji 

. ^y oY>UL ^1 
^jlp Ja^ J^k ^ AiLc* m i f dbf a^T ^ jJb ^JUI k r ...ll ^JyJI Jlic Vjl IjlJ 

^jLsai 3yb j^ ^^ Jp JJaJ jl Aj^SOI aS^ JUL JaJ-U t L A^b J?Ua^!Al Jjli jjPj J)jJl 
^!l ^a d^^l^ A^i Jl O^Ul l^y- oWj: JaJ-1 Ja&. IJ^Uj t JauSLl J> ^ U>* 
*-* 5iaij ^1 J aj^xJI j^xJ U-Up JyLiJI >o iajil L^-sAj ^Jl ajjIjJIj Lj-Lju Ol ^-ja.". w j 
(% ^ J m JlO^I ^ ajjIjJI eJ^i S ( 6 JU^Jl U^L AjjI^JI d Jub Jl ^j ) ^yfUl UjL^. 

jJu <Sy* ( — Ju ^ <J^i-l Jy AjaiJl^ ) ^" A^^aII IpP^ y»> l5**J^ W^ J JLfc *J c ^r^ 
a^-1^1 Ulkll l^ U-j>. J- ml*) aJ>I 3>3! AiU, y, bl ^-lyil ^l>^i . (ajjIjJI 
n^j <5y aj^I *Lu,l ^i L (1— cos ^) Ul t aJUiJI ^jLj g ^yi; [ mgL (1— cos ^)] 
Jp <u» Js^ jl ^fr^dl IJUfc Jp L>yi oLJLwJl ^ ft lys-Jj jNl ftjil ^.Ja-^j Ij^L- 
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jj^ll ^I^JI ^|^ £** ^LuaJ <>£* ^ l? 5-^jN <kUU •■** CS3 • ^^ ^ 

— . * 

d^s os»- U^ J& ol£J « ( WU v*ii N tfl) 0s»> OL^JI c-JtT _>J *il Ji>*d, 
li y.>*» jSO, . oL^j c— J$3l M-l c^:> iOP 01&, 4 iy- oW-jJ ^%* Uj>-j 
oU^jNI ap^I J^ jS> iS> V- Olss-yi* ^ 'cr^ Jl <*>' ^J 3 u*^ 
Jl iiUi (l^^T £• L<p OL-La uy^JI j* ULui vaJMll Jo Ski y» jS>HI*j) 
jy^*pj ji^Us* ^ ja jjf- J\ 6y 0^1 £^ ^ '^r^ && *V </*J* 

u-JlI ^-Jj, 4—11 ou^i ^!/sl <^> 4(o*^ii »i* Jl ^V U-^ 

j~ai ^u, ^ i jb*-*^ *io=i g^ c^4 ^1 ou&i y ; a^n, i^b ^b 
AiJj . ^ua N ii'li v*i oii j^i ^ s^kJi P^ cS ^>^» cH 1 Wj ^i>^b 

^ £,\& 4-il ^Ij Jb-t c Karl.G.Jacobi ^SV . jr . Jj^ ^ifiltj 0>i*U ^iA^I 
^1^. ^ iiiUll ,i* > ^ 4> J^i ^iB J«ill ^ *>1 £*~i 01 ^ il c jijjMI 

J c-i^ki idUi jy a~t Jl c-J>i WJ; ^ '0^ ^^ ^ ^& ^ ' U 

SJaU. 0^- ^ il i^l .ULilSV lJ p-^U W 1 >V ^^ '^ ^ cJa ^ 1 
-. Uaj.JL«i j^c ^11 iajuil ^xJLkJI J«iJI j«i ^ a>- j^-4- j*^ 
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j^Jj tcr -JJ^ (*y&> Je$i\ ^j) m 4ibT l^r JL^Ui .^oLi J^lidl J ^J6 
J-^y* l^ 1 JaiL! c?J tfy-^ W^ J^ V^ </ <• yi* Ob J>Uo jLb^JU * M l^ 
t$JLS" j! ^ )f 4JUi!l Ji>- J ol/Jl a$> cJ^ 0*j>/" ^^ % ^Sli dJlT lij . U^ 

01 ^ ^/^ ^-^iJi v-jJL*- *j* Ui'^l-J 5^j ^^Jiil c-jJLf ^Vl 01 vlJlsJl jJ^J 

^L*J1 jyJ «J^ <jj 01 U»ia.i^l tjUJl J 4jLaJ4 aJLft LJul bli . ^-v^jJl SJLdf ja \j& 

, J\^~oM jiJLft C&l-^ j^b ^-^ IA ^1 4-^L»LjJ^ 4~>/^ A-w-JUAi 
ft £ 

3y j^n-^J ) jJHyiA UlT ( ^^-dJl ) M ^twsJ-^ ( ^Vl ) m ^J r \ 01 *JLii J ^/^ byo 
JUj OiSy^j ^JuT iSy J>i -btUNl t^W* J*H} i r U^-j AiLit 01j ( <5/U ^ L-gxi U 
J&l ^liJLiVl 0*T ^iJ ■> J^jJ^ Jj» . U^Jl^l* J js£\* UpiJ CJIT ^11 a^ftJi Jljj 
(^jljJI L^pli-Ui JIT ^IJiS} t'yL^ail IjLw (J9ji\j Lr *J*S\ : ua.^j.^4- ^) ip^^JJ 
U^Ji l^lt Ui i \jup UajI cJlT LS>I ap^I a*U>j t ( 01;^ N ii ) yu^\ ljU* JS3l 
^ yi Jp O^i Liu; JiLUNl t^^W* 0[ . 5JL- j»j t >^,..,,>JJ a^Uil i>lS0l a*IWI ^j 
J$3l ^liJUNl OiT li ; t^^Lil oii jyc^U ^ ^ OU^i 4r^! ^ V^ ^ 

m 4-k^Jl 01 ^-i*J l-Uj . jA^aJl IjLw L^pliJJl f_j*jf Jlaj ^-^. L^Lj J-^j^JI Jai-I 

. ^L JL.M.JL ( ^^JJI ) M iii^Jl ap^- j> jsSl ip^w JaiLl li* Jp liyKi (^jNl) 
m 

%a <1jJ^ Li 0b Ijla 01 _jli . ly^y- J M clJbr c^^-i ^7- J m ^l- 1 ^ 0J : ^>-l ^^ jl 
. ^j^JtJI ^ ly 340000 LJb (ijLJ ^jjl Ipj^ ^J\& ^r^JtJ^ ^jSU 

ii^Jl AiUaJl ^J 01 ^: ij 4 {jcJ&\ L^U? J OLs^L Uli 4*»l^u U»^l^l j$3j Obby 

<p^4 f r j joL^dL. *>Ui; 01 j£s N If . aSUiJI .bUil Iju. l. ^ <. oB <Lj>Ji 

JT JjcJj M^b" 01 bl Jb !Ai 4 &**:> U^Jl U^iU? cJLt li Nlj 4 U^.|jja^t Jaj jiibSOl 
C-U*j jJl l^uaJ ip^Jlj aUa; JT J l ^^aj JUaaJ^/1 ip^-u jdbSJl AP^jf j5y» ^P U^ 
^1 Jjllj Uli AjjL^« U^ AiL*Il ?waJ Uj-LP ( LJ 1 ) QU.J— .4-1 ijoijj f 4 iJaiJl aJL* JJ l^ 
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* - * 

4 SjjJli! <l)IJL*uj l£j>$1\ dl^L U^ JS" JbJbr j* JfeT^S 0?.LPj 4 fr jJl J U^ J-sdiJ CJ6" 

l%£ 3,^ y J lJULb ji lilt ybJLil Oil U^ • J-^yi Jai-I J> Jp L^ji^l J JU-JU ^j 

* * * * t. 

*> UU Jj»U> aUM Jj m iJb>JI J Sja Ijl*- ^ai Sol ^ jL iJ^w aJLJj^- j&c U Ijlaj 

... r : j ■''''■ ' .» J - if * ' ' 

. m 'SLSJl Jf Bj^fl jyU 3Xi J jl;jjJl 

Sjd Lil^. m £»of U^lp ajI Ja>-^C 4 ap^jM 4JL£" jS^- J^>- ni jlx. Jp J^ ^^Jj 
L$l*£ A-JU- a*^* L^«i^ JOu ^ <■**■">& l^li 4 ijukxJ! Jw J-*»|jJl iai-1 *j> ^UJU Ayljj 5^^ 
fi.^11 c^IXj 01 <j>^ IfM^ JUj If^jTl jJI A-jU-t AP^JI u^. l$l>-i ^yO L-y -_*-y 

dUJtf} tm^.^ iUy JT J 4 jJcS d\ {fsV ji\ 4 (*jA&\ *j> a-S>1) aJ&I lr»U» 
^JU ^ dUJb J*^*»J 4 U>1~* J m aS^>- aJLI* Uajl y* bU ^^L, ^ jjl ^jljJI l^pliJJl 
ity*£\ j5y» ^p UjUy m Ifij^ jUlo" (ji^t- us=)->U* J^ J&W ^c^L*L oil ^i^»ULl 

M 

a5T^I J jjjJ ^01^5 jJaJ (JuT ^^Isj c^X* Jl ^J Iv 6 ^ j^*^^ a*i* UU*w JiJ 

jtft jl oL^. Wtf ol,lx. UI . ( l^Lu ji) I^IS>. Jp y^ J^ail j^jc If 4 ( JLLT 

J c--sx; Jl j£jC ^i ( 2 ^ jp\ n *> 5^-iJl U.j>.^ n iJL^» ^1 ) 4 Jaaj J ^^y ^ 

« * f. 

ii^ gVlj *i\ ljL> ii^ 3^-udl LiUiil f\^i\ i!Lw J?- jS^jC N ^j . 3^JL^ 
^Ja«j aJ vyy S-tr^ J-^ 1 ** Ji Jj-^U yi^dl 4j^JjJI oL^SsM (»JL^i*-J (Jl £t\Ajk*£l\ 


^rr 


facebook. com/ketabme 


£-Ul J^ili 


4 ■,.«,. h ;«« tlj s\jj^£j\j Obj. ,/?.,. 1> *y-SJ 


IjjJ UiL* *Lc>- If t UL^ ^£iJI ^y W ijuJj <s-^^> V> Jl. jj^ t/^' tiLil^ii 
CJB* ^Ji CiULi^js") •>»>!> V-J«*ty *kr«*ty ^r*J» > C^l *li>ill ^ 
01 jJLJS JL «Ju*i . Lplp dLil^Jil ^ Ji? Ji W^ A w-' t£)*i *-^J 4 ^ Jj*^ j^y j-*-^ 

^\ j,yj!\ j* i\/\ jtfl or t ij^i a^ji s^Lii ipjb, ^jt^b j* ^-u-jjaj c u 

. S^lll 4.R.,k> J^o 5-*^ Vw* LjLai <j J>*> ,<*£ J??- <j vi->*JU 

j U.J.J.Leverier a-j^] . r . r . jj < W^oi J J.C.Adams ^.bl . ii . ^ ^ JT Ulyt-I 
t «-^~^l «,Iju jp uV'W s-^^ j tjL * <-*)j& &\ OllUl OlJub jl Jii . 1846 flp J L~y 

<u Lj Up 5jl?-^ 4jj1; ajn-j^ ^J^- U,>*j> JL^ U-Lp jj^L jl^ U-i e--S^>Jl IJu* i*^ 


*ljAl ^ pjj ^h\ Jl 4^1 U DUy- ^j Jyliil 4-1,0, 4.V U ^ y^Li ( r 18_ r . J 43 ) OVID # 
. »j*£ ips ^-LJt ^t U> V^ -^- ^ ■^ , C^ ^ -^ i/^ ^»Uiw.Nl «jUil ^1% . ^jLII 
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hjx ja £zuJ ji ( ouyi ) ja^\ Jjai j£J 3i 4 dUi ^ jtsi ji j^ ^ ji ji jji 

^JjJi jv *-J-l ji ,jiJ If . JJ j> aJ ^i 01 Jai jl>-M j^j 1 ^5^ jyrj oyf a~Jp 

. |JL>- Sjitf Aj^>J abl S^jU (S*$\ J /^r^i ^W^y^ 

r^ 4 ^r^ 1 &j^ t^ 4 J^ 1 <^ ^ v^ 1 dJLJl£-lt J J*jJI jL^l jiS} 
jJI JjL~1Ij oL^LjJI^ i^Lij^i *i^iaJi jl il c oiJ3*iw-i aJj4— jp Uaji l^tl <jj^ -^v U 
j^ A*ji JI JfLil a-U C^a^j 4 d^Ul JjLs* J l$IT CJiT LjaJi aWI aJU IfJp jjaj 
JjLw* t-Uuj C-J-Ip ij 4 aJIi* < — **Lr^* J £j>*£ aJIi* u^> Jjl^J Ai*^ Aj^JaJ JJL*> iy? 
0*)U^Ji OlS^-j (oJiJUil pip) ,JtfiJLi!l ot,L~»j jUS'l Jli/^ jj4"!} Jil J~i j^ 
^-Jp ^-L.1 Jp aJ JlVy iXilSLlI L^jlAI dliJu o.o/u 4 ^Jl ji>^-i i>jj^j aJVI f LiVlj 

• us 5 ** £*-**!; 

tf^JiJI Aa-J? (J>Li^"i ji jJ- c vJUJi JLpMI aJl* JiC ^LaJI ajJ^JI AjJaJI C^-o JLaI 
j>iS" J <L*>jPj Aijaj jj^LII aJU* J OliLiJ^Mi CJl& 4 l^ A^U* j~~t \& 1 Sill I a~j ^w-j 
4 au j^" ^l; ^-Ut _JjJI dJLil^AI Ji* U> jS^ (I f jyili *-i* jV jJSh . jL>-Vl ^ 
iUJI -rflS Jui ^JJi ^*j . IJL>- aJIJU Ajft£ ^}1>Ujj lU^I*. ij/r^i AAj^iaj pi V* - Ji*^ ^^3 

t^ us^ uy J^ «-oWl ay 1794 ^lp J H. Cavendish j^JLilf ^j* i£j6\ ^\k\ 
aoAp a*J Jjl Jp viJJ-Xj Js^>-j c L^jS^ ju iL^UJi 5iL-I[* U*Li^ C-i^ ^U^Ji 

. SJLw>- 4iJu 4.^-Ji <!loiil c*?liJ 

^•^-j JUu La Olj, iAg li 

Fizeau j^j oLLi C-i-Jij ai*cJ?j t^UaJi jLi^Ji jp SJUJLp j5U^ (JsLi^l £ JuJ 

J a^p^- ^ yu^?l ^jLjiT Ja—j J tj^aJi App- jl ^>lli jyaii uL^>> J Foucault ^Syj 

^ ^UaJ 4^^4-1 /^J <j>i OJUi 4(t^iji ftljAI JUL- 'At. till J) J^wUl Ja^j 

J-jy . r . Ij T.Young i^j . o ^,Lf a-Uio jL^-Vl i-U c^-pj ^ . L-^ll j-^y^ 
ter\j*}\j 4i^lJjj fr*jaJi ^Uaii^l yfcl^> <*>-jii <jjiaJi Mju^w-L I^-j jiiUl A.J.Fresnel 
Cj-j>^ ^Jl L^Ji JaJl 4^>-j j^ Jai <^a* jSi ^i y ijt ^j 4 ( «-il^l -^ ^i/^i c^i ) 
j$^j 1 <jli 4 (jJ-l dJJ3 J Vr-^li Aj^iaJb J*l^Jl A~A\ ja *s-)\ Jp 4 j£Jj . U^-iJ jP 
J*^aij (<J^ Ajc^-Li OUL^* Uliil IJiS' ^P jl aJI^aJI <5fjll aJLft Aa-J? ^P fr^i <jl <^yo 
r-l^Vli) r-ly^l <J JiiJ Ja-j 3yrj ^1^1 iJlJbM e-SjyAl ja jN . ^jVi ^P jyjj* 
Ja*-j JL>^j j^ 1 ,^>- J 4 ( Ajja^- Jp JaiJ frill oU-jij 4 frl^AI J JiUj *^i* V)-^^ 


\Xi 


facebook. com/ketabme 


J.K.Maxwell J_^~£* . *J . r- ^ji 01 1* Vl LJ^kll ot-^ll oui? (Jyj lj 

1862 ^lp J UJbu ^.^S} c 4..-.k:.«ljj frU^Jl cj ^i/sJi M.Faraday ^\j . ^ oliUi^l 

J^aM j&j . l-Js^ Sybil* tj£\ 01 C-Lrf ^Jl ^-Jj^JI JiU cj iw-SJl ajV^U. 

* * * 

fr^aJl c /»^>- ^/a^ ^yw Oi ja **£ 1 <s^^ Oyill j^ JjNl <JuoJi ^ A-j^aJi jV^ ^*~laj 

Jjt frlJbr (j\ — *^i* v-U^I Vrjll ii-^aJli . A-JLJi ,j>!/^ cj W i\*r--i Oij a*U1 

asLA\ j* a^jU JjJaj ^sAftlj^ . Ajyl\ JT Ui|y«> OS" U,LJLil ap^ c^jL-o Uy ly ^ A>-jii 

aJU ^LjI 5ju*w AjaJb ji ^1 oijjJJi ^op j^i J\jb\ L>\j 1 1^ ui^^* uyjji Oh <U^W 

jiWi ^j^ (lull ji v*j j^* ( v^t J SJbto ^ *>* (c*j) _/!^ 5J ^j c^*^ ■ 5Jb "l^ 

c fr^aJl ^ A-m^^^II Jj^^ Aj^jaj j^ Lj^ ji^- t^Jlll H.R. HertZ yy* . j . -* {tf Ja*Jl 

* * * * * 

£j-jaJl A>-j* J^t t<^w> tJjLw j*^\ pj-^aJ^ A>-^ Jjk Oi jJ-l diJi (J ^1 ^-~r^ •**} 

* * * * 

. SJb-lj iPpw £V£-I J JjfcJ ( l^ljJI UlL>*x ) UtjU *JiJb>vi: aJ^aII gj^l Olj & <^-~ aJI 
* « * * * * * 

j^ JaJU- ^ya-Ni ^all Oi t^ilSjTl c^i ) ^y^\ cJuiail Jtjj d>LS^l \j^\ (J^\ JL^Jj 

Jp o^Sot Sbl jtjbl c aiWLw Jp i pjSL *JL* (^ JLi! J>LJail J>Uis=Tl Ji ( iJ^ll O^Nl *^ 

J^ Ji ^M^ 4 iSjjb ^ j* £j-& vJp oliLiuTl JI ^^i apI^I oV 4 J^Ni 

|Jopt ^j c s^b frW*-^b v^^-* ^Jj* Jf Cr^^b ; ^^' c5 ( ^j^y**^ ) ^^^ 

. oj^l Sop ^ w-^J t^i ji t^-l Sbi ^L cJ <Ji oliLi^Mi j^ 

^^J ij c AjLysAJl OljjJaJJ J^P J-iaJ -jJ H^^^ f^ (>• ^^—^ *+-<& 0^ Jij 

Ol*»i ^Jl \^S\ 3 i-^JUAl Ol^i 0^ t JU>Ali ji ^jli S^aJb Aiyc* ^yJl iJU fjlj 

iiXAj . Aj^^aJi 5}f^/l JLapI <y 4 .*az \ ^j^ OS" L« JT Jk ( frj-^aJl <J ^jli s^l4"' 

Snell Jjl^ OjjU ^jp ^t^ij jij-^aJi oL-opj j^l^r^ vi>^^ f ^ J^ ^-^■■■/ ? j c».*^ 

e->!Ax>-NU . j>-\ Ji Ja^-j ^ ^UjJl jA US' jj-^Ji <J>liajui a^LT Jp (J ^j jAj t l. >J 

AP^JI oijb ^p ^juj Jiv-jJl j AIP^- ^Jp t <^j-^aJl f'U-iJlj Ju^ai U-i t OiSjlj ui^ 2 -^ UH 

U Ja-^j a!U- J iJuJl IJLft jS" USj Index of refraction « Ja^jJi jL*ioi a^5 » ^^j ^Jby 

l^CLs^ (Ji Ajjl^li C-jiU>-i bj aJ djL^SsJi ji f'U-JLli ^Ua*ji ^1^;^ aJ tj-jaSi AP*- Oyu^? 
A*-J^Ai Jp -ujUJI AXjaJi oL^^aJi C-i^P 'iASUj . Asr-ji °90 ^p A^ja*- w ^yi ^UjJi 
ja jol j^Ji A^ Aj^^aJl ij^-Ni ^*-^j" jSUj c lj3b\ oJlA ^.L'i J ly>^/»j \j>S ijjia; jjpM 
*v»-*aJl A»i Oj>J 01 Jbji lii Ujai a*^L-I ^ij^l *-*> ftipl^ 0^ <*^11 $j-JaJi <j^|^ J-* 

.aJIp 
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a-UL-jj aju-Ij ^,L>o ^JL 4 William Gilbert Oj>U- . j 4 oJjJl axIU -b*^ ^j-» 

j l^ji jsla i cJ^Ji jjU3 ^ ( soryi v^kuii ) v^kAij^ ( sory i ,1^1 ) *i^i 

OUT jgS>l) iiJtflrfS* oNT o>ol JLii .^>* JUpI cJpi ^1 JJU aJLr-ol^JI 
*Ipj Ji* O^Nl ^ywu Cj>m/» If t ( oljxJI j^ ipj^Jf <Jp o\^>Jt ob>i-JtJl j^ 4^>«-> 
5^1-1 Jl^J 1 *it Nj 4 o\^i ohJJI jj>*J ( teljjf At&A L-L-i jbj ) Leyden OjJ 
oijlJLl! i^ij oV^t (JM) ^W 1 C** 1 til ^i^ 1 dJl * dr* Jli^U *>£M 
^p *& <j 5j]ojU dJub il£l J! *U*Ji v^ B.Franklin ^JSoly ^Lj OS} • v\*^ 

f . yi aL~* ^\ J*J j,ji\ Jy \jt IpLLjI iub> ci^l V*>* ^^ ^1 ' u^ 1 
Oj^l ^JLp ^l^^ *JU 5^i tOlJUbLtll oJla Jp i^pVL t 1752 ^lp ^ usi^5|/ r^t 
<j Up p-MtfLl J>-b aSULI lJUb *~S £**\j liU . *K *UuJI JU:.y 5^U JT J>-b <J ^>-^ 
^ 4iijJI cJJL>- bj Ul t 5JL- i>^ b j^-4-l 7<--^b r- 1 ^ y^-<«»^ <ti>^* C-ilUil 4 4^jl>- 
dJ^ fc*JtJI cJ/»\ IJ^jbj coy <i>^i b j^j ^^4-1 DU ( J^I-jJl y^) ^r 5 "^ «^* 

jl 1730 flp L-Jy ^ Dufay aJj^ ^lf j^ ^IjljI cJ^j OK} . jii>«Ji ju o*lj^53l Sjill 
U^lj 4(0j^TU^ U*b^i c^ilT b!) j>S\ U*J^I v JLf. Ul^ Jyj^^^ u>^-^^ 
a-^T Ju'Jju Cj^-^I -tfj . <^a^ vLT cJlf Aiy^l oi* j$3j 4 ( udS\c* ^^ bl ) OlyLsi 
ji^Jw? ui^ u^ ^iLxJ* Charles Augustin de Coulomb j^T . ^^ , \ . ^ ^15 Uji^p 
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^-^1 L^JL>-i y4j (Oi* 1 ^ ^ ty) y^* l^Jb-l ^i£ c > j ,., i m,,U.;W* j^lai jl j^J^J^ 

^J- cjd ^ yu^r A^jtli fL-ct-Sli" Jp jjji jyUii u* d& Hj . ( uftLV u ^ &1) 

qi ) 4 F = qiq2/r 2 : A. U Jp L^ ^^ ^^ ^y^ ^1* * '^l— £• j^- f' ^jL-^u ulxi 
j^Ssjc t jy UJi Ijla j^i 7( U^Sy ju SJL^UH ijLJii : rj jy^Sol Jp tju^hudJl \^S : q2j 
(electrostatic ^^t eifs.iijl <.oJlS'\ j ^' oaJ-j Lf *— Jj) aJ1^31 a>*-£J1 SJ^-j vJ^yw 
4^L~>» 4j>«-i L>^ c^>-i S^ /u» ylii 5^ Jp 4>w?y> 4->fci k~*S 1^1 Jp < --V w j • unit) 

I^IT yi ^JaJi £waj ^ S^Jl jtkv- Jp lyL*> Ipjy APjy JfJ^ll j* Jf j^ <*kri&\ 

4»fc'.« v*Ja-^ iJLk iAfJl J 0^i5 yLsi Ju'j-lp aS^I Sy- D^J ol^-iJl* jN t yUL" 
4 jju^ja^t* tjujai (jv ji Ji^L^^S" ,ju^>w Jv SyiJI tJa«i c£«^ *^|^* ^^ "Wj * J^Ji 
aJUIj v^l OUb^il JbL^JSJI OJ^ Ji 5 . 5JLTi;i ^ ,k>.\lj SJiryi o'L^JI ^-U 

aji^t 4j>^i jjc^ 4^1 1 ti^T^ j^" -^y tiK°? ^^ *r*" d *^* ^y 9 -^ j^ /j 

jl L.Galvani JUJIp . J ( LJlUiJ) U^ J ^^^ 3ls— T Ji>-N jy- 1780 fU J iiiUA* 
frL^j) u^^- Oy-*-*^ ^*— 4 *^-* -*-*■ vs^ oUoJUj ^iLi5 cJiS^ ^JuUaJl jL- ot^-jap 

UaJy .1 aL»j ^>Jj c(L>-jJ^j) Ajj^ SyhU? l^L oUoUJl aJLA ^Ju^j Aij '(^/^J 
OiAi^l Oy-ull j/ oJy jLJl ji i^i t- Ji)) t dJi Jp Aiiljj 1 4 ^U^aJi iLu-i A.Volta 
jfc" Jj t JUiU- ^i |f jLJi jjjj ^ c-^aJi d\j t f-JbUJl JL- J ^waJi ^^ ^-^ ^JUp 
f Lj^ ^Ui jcr^a* J^ jliiU-i jbl^i C-U»j \l\ ^ UaJy Jv OjJUPj t jLlU J^y ^f 

Jjl jlioNi Ijla jl^i . diLJi J 4^; Lji r,LJ jli Jjo^* ^iJJLo C^>SC!i ^ia^ J jy^j^J^ 
UeJaJI ^ jJ^Ll Jl^l jLJi SJLi jl UaJy 4Jy If . o*Lrf£jl AJliJi i;ijUj ^UaJy ^Lpj 

.^>*Ji J JliiMl ^ U jLp^ ^r . J«jc~JJ J^J-\ ^jJ Jpj u>-hoa!I Jjj^ ^y Jp ^jjj^ 
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. 1820 flp J Hans Christian Oersted ju^I 

JJLiJI Ni dJULc N ^JLhJ W 0^3 . iJjlrUJl ^ Jb>J ^ J (1851 - 1777) jju-jjl Jj 
US} 4 Anders ^JJl >Jill oL^t, 4L=~^ J~-> 'j*^' *W*n :>!>! aJIpN Jill j, 

L>«-*jJ 3^-S" <u^l>- ol>«i-^ ^Jp c^^ 1 ^/-^l t-AsxIl ^ S^-S^ OwJ ) aJjUJI o\jji\ 

L-~- Nj Um.IaIL 1^5" U^>i aa! aj\ £aj . 1794 ^U- J IfJ ^jJb.Ujj i3:>jJl£I v-^jJI 

oL-ii XL>^? J lj^ J^c- c)l -Ujj . il.LwaJl j 3^Lg-i Jp 1797 -lp J jU- Oij 4 AJJU^aJj^ 
^U 1801 j»Ip Jj . ^jLJl J Ja^ 4jLJ* ^>*1 l^i ^^ ^Ji olji^SjdJ 4iSL-j -U; 1-b o^Ai 3JL- 
frli^J* u^ i *^ 1 ^U Lf/w ^^ L5-J* J-^ 1 4-b-d ^^ frl ^' J O^U-^ll ^ 5JL^L-j 

^j 4 ^b>iJI ^Ld li>j Jp Jj^l JjU-j 1804 c Ip jpI^^ Jl as-,jl 3U- ^ 
As-^y J* 4*WI oi^Ul ^ ILL ftUaPl frjJ! Jl JUI JJ assj-U ^^Ja^li . cJljJ^ 0j^ 

* * * * - 

oLbj J ^fiwl ji -Uj iJb i£J}\ Js^jp 4-^U- 4**Jju ii-bj *L>\j&-\ Ji Oil Otfrlj^rb 

. a*LUi]I 4^-i. -^y (J^ ojlpL- ^ip oj^ 5jIi>j 4 v«^l4-l 

jjJLg-i jilll dkijl Ujjj ^li^ 4 Jc^jj\ J>Li^Tl ^ C-Pli ^Jl CAj\jJ\ JA jA+y 

. 4*ijj j^j 1 AilS" d^a^ L* olf IjfU- JIT a^-jjl Ottlfrj^i ft ^ t? ^y^* ^x^ lAjjpte 
4 AjlWy a*U ^JLJl^ ^^1 Oh^ ^-^ J-^i ^^ ^^ J |J ^^ b 1 ^" J^* -^ 
jjo; 4 vyJ-l— JLjJI fllf I J dJJLii aj}1^ cxJI J oJtT ^11 4 iJL^JI 3^1 lA^ t^-jii 
J jUl olf I ^Ss> Ua^pj 4 ^iJLLJl a-. 3x*U^ u r yJI__J r iJI olf I j oU ^3 4 i^^ °90 
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Jaiu JLil—Ji Jp Ip^P Lwy Lib JL*rf S^l cJl& . ^ °180 iy SyNi o> JLJUI 
•If i 4_~^ yfcSfl v^jLLl J jl jJUUl j^JW JbJ J JL-iJl If^ai *& £. 4 otf I ^p >J! 
Jf ^ ^JUil oULi*£*Nl jjapi Jb*l Ls>- uili^Nl lJUb Olf Jij . JULJI ^ jLJI ji-tf 

c ^^JaJI J^JI ^ ^iL* yl <~* c_>Uj6^I LU OS} . £**r|5 SLJ-I 4^1 JT ^ I^T y& 

4JU- J yVl y> ^ t jyU Sy jl <^-W- Sy ^p V ^L^xll jUdl jp LiJ 0^ ^jp jJU 
OIS" j\jjj}\ 0t L«l . j>-y\ (J L^Jl^-i ^jJj jfw-JaJt* ijJjas j\ {jcJ\jj^ ju^fci j! ^JbS" 
i J&Aj . iJli^SOl cA^JtJL y b" M iU^Jl Sy I ot,<y U*J»lj JS" U I Jt$i l,M,k.^ ^fiAA 

g. aJL£* <bU ^Jdl jjJbJI A* jp JUiii jftflill p^ix Jxx_J 01 L^lku-L Jl bjj 

jy Ul ^ft ij\\.,sia;,» J^-**^ (ju dyJi T^y^j iiiSXij i i£j>~\ *^ {*)]}*• <j •- j Jy JUJ J^ 
JaJ-1 d[ il & (*— +i Uj* Aliuio ^JJi ^UaiJl ^ ( JiU y> ) OUT £* p~*r Jf <J^U% <^JJI 

j> ijai JT" ej ^-i>o" i^ y* jl t all-pervasive jLi^Vl J^IS^ ^Lji t^ Jf y* <-UJ 

JUili JiLi cj IfiT J^JI ^y*— JJ 4 <laiJl dJlA ^ J^Ji dJb-j f- jL-J IpJLP (ijLo U iiLjaj 

^ V,s ^11 l^^i; Uj>}1 ^ d j^ . ^yVl -ujULi Jl 4J oucJyi v^ULl ^ JliiVi Jl 
4 4... .>■;»» ^UaiVl jy j\ <Jlj4&\ Cil^-iJl os SjlS'^I 4^-kuil^ ^jlTI^I c^aII aJU- 
V^U^" Vlirf&l oL>wJLJI DV 4 JUill JJLLI ^ ^Ui jLipl ^iliLI j, ji* 01 ^1 ^ 

. lfr>.J.'t ^Jb i*UJl JiJ-l o^So j^Jj iw^jJaJfcll c^UaiVl JjuJ ^J^} c j*^J 

4 r iiL*« l^ JL*J ijaii J 4 q Ip*^ iiaii a5j^ ^^* i^V»/4^ J^-^ S- 1 ^ 0[ 
dUVl y> Jii-I dlf i^ . q/r 2 <£jL-J c^i 4 iiL-il ^y Jp 5j>«-iJl •JL* 4^-i J-^^>- c^j^" 
C? t^k^^^ J^t ^i 4 tjy 1 ^ «;bv jl t AJajLJI dJUb (J C~*->j bj V^ 4J>fci aJ iJyu; ^ijl 
j^jC ^iJLiJU . iJaiJl dJL» ^ C-x->j b[ Vs-jl! oL>wJi dJL*-j (J yjj ^Jl oyll y> iu«> 4jaJb 
i^wJI Oi il 4 <JL- j\ i^-y djJy ^Jl 4i>ijJl O^j \c— ^- UL» jl L^-y JiU O^j 0' 
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Ji>- <j* \$,,.q\ iUaJl J bw>j \i\ l j±~S\jds Oi*^^ JfeT^S iJLJl <J>uJiJ^ V^ll 

oL>«-iJI iOp il^l US' ibjj IJLiJ SJiic «^u" AiLA\ d\ Nj tJb-lj ^ hi jl 3Jb-l^ 

. 4-ul>JI iillail r^l* jp j^^^i J*^ Cj* ^** J dj+>3\ ^aa d\j Lip t &£Jl dJL* j 
ry*y. ©Ldi* Jl j«- ) *>S" aSU^ A-5f^ aaIU JUj Ji>- ^"-fiwchJJ dj^i Jl jj^lc L& 
J Jb.1f iilkj i-S> tfU? a5>iLI AJlj4^i\ h^tM dj£i d\j£s still? ( js^l! ^1 5^ 

JU fpU! J**Jl Ail JUrfS" Ji>- ja U ija* J JU^JI <V&I d^uj . (jU^Jt JiU 
^ r *iL*» Jp 4aiJI oJL* CJlT lili . ^JalJl ^JLL" Jl y^l j* o'L^SOl ol^JSJI 5JL>-j 
c q/r <^l t r Jp q L*-i J-^U- <£}Lu iJaiJl aJu* j l^j^i" Oli i JlU oJy <JI i>wJI 

t£}L*^ ^l^S*" Ji>- J iJaAi (J o^-j^ 5jl>wJ 5->l>JI iiQaJl LI . <JL- jl **pry J^-U 
4JL- jl Vrj> iiljaJl oJL* J^jj t iiiaJl oJL* JLlp JiM J^*£* <j -UxJtJ! oJL* jlJLl* c-lJb*- 

« * * * ' 

ijJLP i iili^l aJL^JI ot>«-sJl ,y ^OP jP U^U JiU 01^ 13>li . A*JL> ^i 7 Oj^Jl 
f t ( lj?r ) V>iM oUj^Jl a^ I^IT l^P fr^LB JiU l? &2 tf* J Oj^Ji Jp J^ 

L^Lj iJLp cl^U JiU J Uai ^1 J Jb^JI JiJ-l 3J-i Jp J^sdi-I dJUi i~ ^s m 
d\ jSLj t j/bJl 5J^Lil\ o'kr^ 1 Ol>w^J! OlS^- U . iJaAJl oJla J O^J! Jp ya-^j, 

j ^T til v,.Jai ^ 4-JU^JI <-L>*-iJ! jLyr ^^ob U IJu^ . ^TL-^JI J^JaJ-l 

J^Ja^J . JUill JlU ol^j J o-i; Ir jtsi v^^^Ji 5—1,^ j o^ ^ 1 5^531 is^i 

a-^- (J ibxJI j^ jJU^j fUaiJlj SJLpLx* olJ;..* ^ J^ ,^*-^- -^ SjJ^LI iJliiil S^aJI 
j>Jj . 4^3^ i>i-i» jP : dj^UJl yi^SJI lyb\ i»jia>- Jp Uajl J-ia^ U IJL*j t oUUNl 
0U^^>- ,*JUa J^j Ujlp ^Jaj aJL^53| lyh\ l?jb>-} yiiill 5^531 ijia>- Oii c3^\i>Nl 
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<J S^jll SJb-UJl J^il oiJLat j[ ^Sj^i\ AJ>*JUil ^ JL'-Lp <~>j&2 l>IJb-J jp Sj^Uail 
j^ <ui 1l>-jj <oN ) ylsflll <£jL~j dj&\ J ^^ VW^ ^>*-£Jt cJK" llj . U>1^>- 
i?^k>- ,JJL^ Nj . j^3i <j Stray SyUi* Sy -UjkA- *yrj *& ( iJLJl j-Uj oj-jll oLx-iJI 

. l^-oij iijallj cJu^v Ol /X* ^iJJJd i A-jLj^xli SjiJl is>^la>- /,P L~--Ufc 4 : .....J?;«U djiJl 

l^L k-** 4iaiJ J JyM «U^l J (iJUiilji 4^*JaJiii j! LfL^xJl ) Sjlil Ji>- SA*J» ^/*9 
^yj . SjaiJl jJJL" J ol^/l IJLft Jp 4jJ>j^P 2 ^ 1 b^lJlX* 4^L*v* ja 5, III c djill i^k>- J>AP 

t^jiJ «UVl J iiiil Ul <, y^Nl UJb-I <JucJiJ dUNL i^Udi o^Ul J?jk»J- 01 ^I^Ji 

LjLjJ JLL^jI uiU^Ti ^JwaJ 01 c hjj»i\ -Ujja>- jP iJa—Jl jl&Vl ai^ 0^1 *Jal~J 
^1^*1! Oh-^ 1 <Jl!^\ 01 Njl t ia^J . aL^JI 5^1 0l;jJ> aJNJj ajLoj js Nju 

*>U>- JL>-Ij c £j$aU I-Ia -t^JJ ^^sJj . ^J ^s ck A Jjb- J ojill i?jja>- j^-i* Jp Jx ^ g ^ku l l 

A-jJai^Jj . ( Jy^aJkA ^a JIj^ ^>- i\j ^j^>- U*A?-i 0>Jai <J O^il^ 1 * uiJ ft ** v >* Oy^ 4 *^ 
tiUi J W^ ^t^> ^ilp «y -K?k^ Ji£ <3l^ ^Jlsi aUl Jl jwo 4Jl Jp JaJ-I IJla jj^oJ 

f^y ^i* • <-^* 4 t^**y ^ M*^ ji^ s^ v 4^^ t^-^^ lt^^ ^"^ ^"^ d ^^ 

SjiJl i5^]a>. jij JUJJI ^JiaII ^jJi^ JiJ-| ON c 0^ fj*l JijJiJiP £*££ Ail* t 3jUl i?jja>- 

0Lu~S"Uil OljiJI Ol'Lft cJtT Uj . ^-i^U* alf I J l^jL-J iyu ^.j^r^ s-Ua^ a*-^ij 

t^ - ;^ - ; t£ ^^Jfl-iiil Jp 0|;j^ f}*J *^Lr^ ^*^* 4 *U-siJ ^il**i.l Jp Lu*J U^OOj aJLX 0OjL«i« 
^ j ^^ka iJfj^J i-XS' ?w?j ci^l ia y -.M JldHJ^i . JJ5i"l J^la>- (jij ^Ai^j jl Jl ^bj* 5 

p_gi UJp J^*o ^l^ jL" jp AiiLJI ^L^kuJLi jll^jI uJU^Tl Jl oNl Ujlp lili 

cjtr , u3i^rNi iia jj ^>ai ^\ ^ . yjgi j cJ'ju^i ijl* <aU ^jji ^l^i 

i*Jii <ij>*^\ oJlft J L*l ( Ay^jlti:** w-»Uail jl ^^JaJc* ^>-^ UJb AkJ^ 4 r »..)g.'.*ll jL fc Nl 
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Jl jAj 4 (l^ ^J.^ A^Li- ONI jA) Jb-lj IJL* U*JL>-j ^v» Jlj JyyiUiJl JyU Jsj ^J\ 

CJfc} • 4 — * ( j -Ja^JI J>-b V^rT V^.r^ ^i)^" "^^ ^^^Ja.iw.C -k^il ^~k*il <UJ^ 
IJLaj 4 U iijjaj jUU JjUI cLiLJl Uuio Lr ^k* xx^> j£s <ol j^ill l-U S^Lil 4>*-dl 
iju-ijJI (yi» (i*^) ^JjJ cJuL- 4L* J^ ^^4^1 J*^ diLJl ^aL 01 <iLp jS^c U 

LI j -Uj . ^iu-^ Jj^t dlL- J 4j;^ jL" j^ JiJjil ,~*k«It JiU ^ mUI oU*J1 ^j^y 

Aylj 4a* £Ua») viJULJl Jp L»^P Oj>u viJLLJl rjl> Ajaii i^i cj J*^' a ^ ^ ^^ , 

y~~. J JJLLJI Jp SjS^i* ylji Jb JiU IJu J Sjill J?^U>- 01 £iu~J ^JJJJ . ( UjU 

lJua^j c^^&l jLJl 5JLio vilLJl r^U-^tj U ijaij J JiU SJLif jkS? . 4*Ip ^£*y>* 

jS US3 4 JUL! 5JLi oibjl jLJl a^il LKi t ikiJI oJ^ jlil ( 5/IjlJ! c$1) 5^JI Ja^- >* 

J Lll^ LJa* Lu>j bl j . Jiil Jut> ( JjUI ^ AkiJl OJju {f\ ) 5jill Ja>-" ^Ja> J^ 
jji ^L?i aJ »jLd; cS All oUtNl J *S^*^ 4Jli l jLJl IJL* j^ oJ^il ^,,Ja.;«.U JiLl j ijai 

•IfNl J ll^wi ^_^Ll ^Jaiii Ul t jlJl oUl Jl l^ ^1 jjj^ Uaj^ diLJI Jp ^1 

• ^* jWJ* l?^" °^^ J AvijJl J^ 

5JLi SJb-j c-^ 4jJL!l Andre Marie Ampere j>**i . ^ . 1 <u ^U ybL J-*p dj-U*; I Jj»- UiS^ 
L^Jj 4 Jb-ij dlf I J ^LJ Ojiili Ulf lii jLiUo j^JLJl jl jw.1 k^-N ai* . -u*L jLJI 
: 3jiJI i^k>- flJL>c~*L ^wU; *«k*w L» IJlaj 4 j^£\*ca j^^f-\ J oi;LJI 0^ li[ o|/Lj 
J jLJI «lf I tj l^.y jiT b! ^ jjl ^U»l ©If I J jL" JT ^ SjJ^dl 5^)1 J?jk^ <^o" ij 
y^Ni U*j^I ^Ju ( olf Nb jiiiill ) jijLJI ^ SAl^iil S^aJI J*jkt. oi ^x, I jj^ . ^JUL- JT 
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^uui j.yi j»p j**, uu jo ^ ^jyu jr ^ ^Sa ^ju-i ^ s^n j,^. J 

Agfl\ AilUJI Jjy JJ ^yu-J ^it A^^^aJi aJjjJ-I 5^>-S!l J fi^w c£-Ul Pinch « ^Jti » 

Oj^j 1$1S" apUmJI J a*,Ip Zjy OjJb-t ^i aJL^x!! OiSyM apL^? ^/L-l jj^l^-l ••** 
jipj Qjj\i ja £-J£i i[ i Iplt j^Ua* j^ Ajy JJaJ jj lf£>-L>- j^ SjLjt- a-pL^> oLLp 
jlT 13! -oSf c Jbrf^ 1 *5>1 Ji S^L. gpj, -^jjl cXirf'l jl J*a» ^ J^iJI J vlJldl 

aL£^l (J S\** o\j£\ J SjiJi oJU jyb £j*& diLJl OU la5obj . \+*S\jZ J&j \fzj\~J djA* 
cr Ja^l ( ^^J-l ji ) JUJLJI ^Jaili ^Jl^ jUUjiU dLL- <JlU £->j li>lj . u ^^\ aST^ 
o^L* ^. iJiJKAj i jl^jjJL Jj-Up JL>-L* 4 d\jjl fj*j *JaH\ J ^ ^ ja/jdl \JLA Oli C-jU 

. <Xrffll jUJ iJ>l JiUJI 

ON c^f! t^-^Vr J U* l^l^l t Vl(^ <>wi ja sjjjdl ( Jl^JI JiA-ljt) Vb^Jl 

^.^Laa Ji>- J W^ l^b ^-^ A-Jb^Jl i>iJtJI !Ai 4 j*-^ ^>-J U^-* (^1 <Jult^Ni *i 4jU 
l^jU- jiiJl uwbjjiJl j&j . yi^^ll Al^-iJi Ji^ J ^Ij Ail ^ v h5ll ^ v Jgjll 0 Jj, 

*y?j ]jv Ajf-U-I aJ^I^JI yb Ol^-i i-Uj 4 aJL^S" ol>«-i jbyr Ni yb U ^L^JI jLJU 
A^^ ja j>^\ Jl A-^-Jb U^-* JS" aS^>-j 4 A^- j^ a-jL^&I i>^JlJl *>• ^.^jla.;;!! c-Jaill 

^JA N aJU y^SU v-JL ITU uJailij ai>^JI ^ JT JIT lil 4 ILL- j^l U& . ^^1 

* * t. . 

4 ^-JaJtll a! c_-^s^i> L~jk£* *Ai»- jJy ^^ Ai>»jJi iJ^>o 01 U ^^Jj 4 U^ c^U; 

L^k^* ^U>- ( l t ^ ) jJy Aj^iil Vli^l ob*iJiJI jl Henry Rowland jli^jj . jb 

. Jl^r jLj oaJ^j ^JJI iiiiJ Uii % fc Ur 
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j^ <uip J^i-o ^Ldl II* Ji* sy^y 4 ^ ...J ^wl l ^y^ ^1/ ^ u^ ol^ yt*p j^ 
0 ) Lr Jajili J 5j* y£ a5>J,I a^jJI eJtT li 31 4 JxiJl ^j Juill J vlJlill ^>J j^U 

a5>jj ni dUi jr j jjj *y ji u ja^k J\ ju n, . L\*r W ^ 4^1 ^^.n ji 

* 

ijJUni ( Jb-lj o\J-\ Jj oJL^Ij i^o ) \jla ^/- 131 4 dUJJ - 4->*-£Jlj a ,.ja;«ll jvj 4.^.JI 
jj u ~^&.\ J l*~** jlftl ^JL£ Ail ^*j U..JI 4^U j&j iy>}\ L-*-l>-l J>yO^ 
^ii . cr -ja. , JtU U5^>-j oIj 4i>*-iJl LJL] *l )L>*-£jl l-£^>-j liU ^p-lauil L*ill frj^— 4^*-iJl 
dy^ ^ytJ kLs» Jldl J-^aiJI J J-^tJ^ IfP ^JL>w^ Sy U^ Jf J yj; c^lU-l j^ <J\ 

JiU J cA^jJl il^cJ d^ y^U&t O^H Jy* 31 . j*Vrf£l\ ^ kj& 
jl ^ g; Ul r Sf! 4 ^^i^H 0^1 o!3 J>tfJI Jl jAl j^l ol: J>UJI j, jl^ 1 

^LJl jlT ULj . ^^b^fl oliaJl C^U Jl JpSfl tfjalt ctfU- j, <£* v\rt^ ^L>-iJl 

JjJLs^\ Jl tLyll £*>\}ji[ J^jj . <JLJI ii^jJl (j d^Lj c^r*^' <j *-*^ 1 ( ^y ^^ ^^ 
OjjyJI ^jJb- Jjp 4 5JLJI tLj^Jl 4^>*-i n^ 4 ^/-l^-Jl ^^i JL-&1 j^» l^' j«f ^r^ 
^*L>*JI {£j~s\ j*^o ?* v Aj iJOsjhj . ^-L>»JI L^/-^^ *u>i^ •«* jS\ 4 Ja-*>-l^ (j^j -^-11 jju 
J-^»y: tjJLs^ai* jLj^-JJ jlT I3U 4 ( Jil iJLJl -c^^i jV ) tLj^Jl <£j*~*S\ V*^^ W^* 

£2 4 ^ uji ji *l>ji ^ c?> v^o^i oi^jji jl ^yi^ . ^LyJl Jl ( fr U^il J ^-^11 

Jl JpNI j^^JI j^ ^1 ) ft LyJl Jl ^U*JI j^ ifj~i 43L iJ^tVW-^ jWJ* «Jw»j£ JiJ3 
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j\J\ ft UL-l j£s V ^JLSJJ c AilWI J 11^ 'Jic IJla i^sJI ul^ jtT Uj . (J**&\ dj*&\ 

JT Jp jj^J-1 aj j^i J^p y&j ) v't^S" ^^* Ji *y W**^ iiUaJl J*y^ Jp -^m j\+*r 
ox jjSS\ J J> ^JJJl? ^a»J J^l JI JtfaNi Jp ^/^jj * L&=!l <^>.i pi* ji c^-. 

UlSsi 4 {( jLJl iJub 5JLi Jp ^h^J ft ^^/^ J^ ^Lr^* ^-U-ij AiliaJi <^^ ( l^t^ I 

^xjlgu.11 JiJ-l J ^r* V^^" ^r^i* <• *&£ lPL^ U - ^ ' 1 j^ iilUSi dJUb < _}uiL>Jj 
iilk ajL^S"! ^1 ) jLJl jl^j- J £j-/y u W ; k :» » aS^ ^ p-^ <^^% c J^ J*U tf*^ 
oJla jJp 4 jLill ^ c^ <JI yb^JI Oux-iii i-S^- 5JLU J ^>-l c_Jl*- ^Jajj t ( a~£>- 
jU I ^.,..,7 ^Jl i5>JJ *JljJ~\ ob^JI ON 4 yL^ll SjIjJI J Sjl^ Sjo^l -LSj/U 4i\U\ 
cX>j>- dAJJu q\& 4 SjlJl J U jl>- JI i^LJl iLiJi o^AJL l^i^ UUk**l f.ikyai 

Ci/>- O^ rwa~> li^J&j . jLJl jP ii-iUl 3;^! i_..,-,-7 ,J1 ^ OjUil oJUbj 4 ol>*jJI 
ju 0y£^\ 3j* frt** J^" 3 ! ^^r* 1-^f *£r> ^/-"^ ajUJ^ aJIj^xH lj\j}\ *ijaj jji& 
^m\j CJ^il <J1 4--Uyi jl&Nl ^^ Jp t* ^^aL^j . iJL^JI SjUJI J jc)aju 
jjjli ) G.R.Kirchoff d»y^S . j.fcj ( fjl OjJtf ) Georg Simon Ohm y 1 . ^ . *- 

C?iil ^U^il J^p J (j-LNl ^ 'UP ^yu" ^Jl AJau^Jl 4»,.^^ . aljll o>iyi J yL^H 

^jia^- J ( jLj^— - ) jlijb£ jUJLjw l/ -^p ij»i aJ\ LJj Jii . Lji^ J^-iw ^y^/1 Ajrj Jp 3 Li- 1 
(^1 ^j l;LJ jJjj jj^T jy JiJi jp Ujjj 4 5JLJ\ 4^wJl j^ <jJ>k£ j^^aa jL^nj L^li 
J^J JJ^^ Oy£j\ 3j jIaI* Jp jLJl ^JlA 3Xi sJlijiy . LtejJ^ Cjx J*^j 0 Jl *- 4 w^ 
^Ju^ajj O^^JI Jy ^ UiS' jLJl ,uJ^j 4 aJL^JI aj>wJI <u> ^^ ^-^^ jii*J^ ojU* 
jl : Jj If ^Ip o-^j aJp ^j^aJJ c^ JJ\ ^ji jyli ^-L-l Jfc ii*>Uil ajjhj . OjLaLI o^i^l UIS' 

: Ij 4 jyi\ j\ djSi\ Jy : V ) V = IR : Jj |f l^r j^UJl \1a ^ j^ . diLJl i-jli. 
LJLp oIjl>-^ Aiu^l flju*> J Rj Ij V oL^S3l jp ^yuj . ( ojliLl jIjlI* ': Rj 4 jLJI 3JLi 
dUlSL* jii ^i (S^UI jl) iL<]^ j^il^ J^iaJI J 4^-LNl LlJb^i 5^L. U 1^3 ji 

\ to 
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4j\jjt!>}\ i^wiJL OUaJ^ df+&\ 3Jtj jLJI Jl y* ^^ ^ c$ v^!} * L^-> <J J>j+> 
<j* ^jJI syJI 01 : <Jh!l Jlill ^* yr.^Tj |f oLb-jll oi^ iJl^$3l i^iJjl j^-^ftp J* J-— i 

. iiUi ^u(/JI jJbU J jaj *Lb>- Jp && <^>J1 j^*M J ^L~- 
LU~ ( Ib&lj OUjJI^ Jl&i ) v-L-Sfl oLb^Jl VIj^JI *>*jJI ^ ^1 JIT tij 

JjJj&I : ,-Aj t frb^Ji (J iii^t v>-L-l oU>-j iPj^Jr J^c~J diiii . 4-jLJl ,y»j/^i 
oU>-jM al,- ^1 O^li ^JUy t i^jLULJ j^fl^ jUll SJLjJ jw»Vl^ Jj^iOi JSyiJ JaJUilj h^jJi 
J\j jj^Jl Jy DlT lil Ail iju^ajl oJ> jjJj . oUjlX OJ^^oUali JbJi ^*Jl Jp 
J jU! SJ-i Oli t pi 1 diLJ! ^ ^kill iJUk ojLL.j Jaii 1 jUU JiU dJLL- Jp jj^aii 

1*1 dlL- J jWJ * 8JLi 1 1 = V / R Sjim^H ^ a, 4 31 ftjil ^Jax^j . j±J 1 ^jL-J iii-Jl 

<f\ l} ifjf- *j\ <p*i j^ 1 tix* ^JJi jUl 01 Up t ^U*j -u^ jw Jj^xll jy cJ"/- 
^UJJ V = IR JK" llj . ijlill J dj^f 1 UjlJUL. yi^ <i^i SjloJI J ^Uy> ^iai> 

. ( djSi\ 3j ) j3>s!l 

*y* ci^J ' ( ^*J^-* f^" *^ Ci> ^Lr*" ^tJ- 3 Cwaiitf-I LA&) AJjIy- A>-ji ^Jpj ( . . ^U- 
l^L t(^fl (f\ t^jUil 5-L>-j ^-V4j t(<^jli* Col) J^ J^i>l ^iJLLJl JIT U1&) a^Jaij 
^JlI y ^ r . M . i l ^* liA ja ej?r ^y& ^Jaiy p— 106 300 AJ^i> jJjJI ^ jja^> ij^p OjU^ 

^ t ^r[^* ^;b>w 4ilt ^jb iiU? J^^ jfs i '^.j^ oU^-i 3t^- jLsli 0^ Hj 
ob»-iJI *^-*ii U JbVl Jl a;^ j^u^j t v ^yj- bl t jUli JiaJ 4 <^Uil ^Op dJLLJl OiT 
^ diLJ! J> Jp c^l 4 J^T J> pLLi ^ Jb V diJil . i-S>Lt l^lk ^ ki Jii; V 
5;^^? ^ip ^^iiii <*jUil iy.-.j.wj iSyHill oli>«-iJl UJLii; ^Jl <iUaJl Ltl . jLJl l)Ij/>- j-*i-o 
^ jLJi 5J-i qa t\J*r c^l t PR 4^-aJI (j>y" 5a> -j J) g^l ^-^ ci^ S J^ ^ ^!^" 
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jLj ujJjj ji iiUaii J-^«j . ijuaaj ij^ (jj>-\ ftLilj vj>^i ^W^ (****^hj ^fy- 

jUU . yjJl J jLJi SXi frl.br J\ 4 IV </jL-Jj . i»|>Jt ^Lfc (j^l *^j J ) ^j^ 
tf ^t-^i J-^ OjSv 4 JaJy 1 U^ jj^Jl Jy Oi^J*^ On <Jj£ c£-^ J^' 1 * JJL,i <J^ 
_L ^ JJLL Jitji vlii! J(<hlu^ 10) J^- 1 £=* A5i ^jo tfj}\ Ji\ i^\j 1 tflidl 

. dO^ij ( 4j^L» ) ^j-jiji— 43*p frill ^» * I^P 1 0j\j>- l?rjS **J o}*>UI 5;ljJ-l <~S 

*■ * # 

j- yj» t^jL-J oI;1jJI J * j& aU* ja <j>s&\ cAj\J\ oixi ^j^jf Jl Jp *-^y^ 
j ^ai ^1 J Ul^JI i^JtJl £**Ji 01 ^^jc V <;i ^ IJuhj . l^ squill ol;LJI oU-i 
3,loJI J ( Sili* 5^ ) *Ja-^ gjl Jjt Jp IR i^j* d\ Jp ^lill *->yyiS' Jyli ^/tJj . S,loJl 
yfc S,b ja cte*A\ Jp V jclai Oy Oj^Jl J»^-* t)l Uy fr JI^j 1-L*j 4 ji-soJl c£«L~j l)1 v^ 

4jUill frjJU oU . OS" ^-kill JiU ^lyj ^L^^J^ jLJI u3Li^Ti Jl £*j 

sOi ^Wl UuaJI 1*1 4 <^J*j4&\ AjyUil ajuI^JI i*~Ja!l JUdi Vl ^^laj V ^U 4 y.J^3l 


\ iY 
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^iUJI J^mJI 


<J-y~~-£^—^j-* **** 


{Jmi tf\ jjti { jy l jy^i\ JT J f O)l j^i Jb»I (1867-1791) y^y Jji^, jlT 

b* U)Ui ^j ^jU*Jl ^ j^p j&z>\ J ^4^= t V>UaJl J <uj^ ^r^-Ui J-*^" c ^3 ' oL*>yi 

(^b^Ji Ol^"' JLj>-^J A-^yi *rtkbw r-bu^-1 j> JLaj UJ Jjj~~Sv» ilj*AS^ ^r^hs^ ^j^- 4 

* * * s t * 

Jp l^clyt; IJbJli U\p&i L5b ^JU jlS" jJI <w^>Ji j^ JUJLaJI lyaj jl Oy^P j^ jts- Aillill 

W*Ih ^ e£ji <->^ Lr; ^1 t oL^L^Jl J 4jo <JL>- aJLJ? o£ 1 «u^Jj . <ui5lp yai j^ -jb^l 

. Aiji jr*>y j^J 1 rjUaJl lf«Ja^j 4JUaili 


4 Jjjb ^>J <^iJl flJUb- 4j^ J>^ yL* ^UJi OyiJt ^ ^jiSo! cL-l (iU- (Japl (1895-1815) T.H.Huxley 


m 
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<L**i IJbi VL- ^^j i lij . <Jjl iiyt* <UP JjSj *U"UJKsA*J f- J-^ ^ JhV 9 J* ^^ *** 
4i$* jP il^>J r-1; 4jU t 4jLp ^ 4jI0pL-j jI*iL^ Jyrj ja ^)\ Jp t <_-!&! -^f J 
j^ iLJL- O^i j! JLic cplyi) j^/l TwaJJj . Jij^h &l Jl J?* c£^a!I <dj-^» f-r^ ti/^ 
JU*j ^Jfci 05 t^-al/ Jfcj . JUJI y* t JLiJ-l ol*~* jl ouil J^lll *^l <j i~*l*Jl ol^UM 

^lil 05 jS" Ai^J t ^J»l 4»yaJ (J^l i-^4 J J-**U 1812 *lp ^ Ojjhdl Jp A-jjOJ ^1 jl 

xa ud?\*zs j& OjjJ-I <ujO£ JIS} c oJL>Jl <J aLjc IojI lo^ j^>o ^1 *ol jJ-l tilii J 

;>jj 1 <ujO£ SbU* j^ij 4 oJL*dl ^ <dLp Jy jp *u& jl JjL>J t JUiL» <^iy f 1^*1 ^Uj" 

. ^Lil-I e liv *$ Cj4- JB" Lc Jl^Vl > «0* ^ Jl ^1 

^Ua^JI JU-^JI Jl J^-jl siDoJ i <~J* *> ^Jji ^Bi Oiuwi y^ty ^OJ ^ ^ 

oOp Jl £*^-l Oi>* L^U*— (/" ol^oil ip^Jr Sir Humphrey Davy Jp cjyu* >~JI 

Jo oO>*iwrfU 4 4j\JLi* j^ jl Jju \j^\ aJLU Lii 4 f-*Jrl <j ,v^ ji* 4 -^ l*lill ol^l^ 

^Jl ol/oLl g| UWI oUj <Jyj Uo^ 1813 f u ^111 ^1 j J l^t IopL~* 
* * c < * 

^l^/l J~~*J fOJ^l^S" <£^/ J^P iO*j jL> *J JjOm? A^^aJ c/HjJ 4 ^ ^1/ ^-^ 



(1867-1791) ^il> JJu^ 


\o 
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* o7.».o Od If t L^UxU ^Liil^ 4j>w?lyl 4i>L*j j~*~! iSj^ {•&*z*~*<S aL>s> Ofcj 

<<JUJI 4i£ v yiJ c^JUi ^UJl j^j 1 1816 ^ j ^1 t «^^- ^^ a*> £*^M J <—*? J^U 
. 1824 f U L&il oujLI J <oUol J! ^^ UUa^ J ^JUJI £**M <M c^i ^Di j£fl 
L^-jl cjJj ^jJI 4jjL*-x51^ iJl^xil ^l^dl J aJL^p ajIwU 4jL>- j^ iU-^Ll aJu oj-i jJj 

t)iS" Oii 4.«J?«H L^liU 4jI;JLaj 3jlS^/1 43/**} <Lp J ^ij/ <^U; j^ *J>J\ Ae>j 

Jl ^JUjj ^oll dWl JbJji 0^ If t Oi^^ <-^ 5 J>*^ lf~** -** ^ C^ t$->W* 

* s * 

\j& Juf ^Sj JU t S-**-^ sL>- fr^Ll ^^J iilf ^^ t*~^ oUT j OL j^j; SiJlU 
J o^lill Jp iujjJl 4j1jU» aJOpL- Oij . k+~&\ J a)l*f Jp f ail Uiij Jaidl ^oJL! JUL 
c^>^J\ jl5J » ^ S/lDl OUiij jA)\ <j fW-jt ^y kib ^U JB* Ail ^ p*J\ Jp <JLjo 
*^ji» t^-ji? j^ U 4jL aix» 4~J6 y» d^j t Iojj- ilj> 1840j 1831 -*Ip ju i je>\ J £i\ «a* 

JjLl* liL^l 4l*^ cJlS" jJI *uIp *iU; j^ ^p,ll Jpj dlii j-*j . j>*^ *J^!* ^ 

fyj j4& ojc <jy ^^ *l>-UJ ^r^^^ 4 L*fo t<* If ^i^ i-plaNl ^ai cJii» ai* t d^S"la!1 

. (1) « oyu^Ji^ ^^LJl o^^L. (J^'ja c*^J a^l^ ^i Jju 1867 ^Ja^pl / ^T 25 

5ji *ui^ d\ ^s t ae-j 01 t (^aJI jqJUII jp y fr L^j t ^^bM J^y ^UiL i^^ jjoJI 

ii^i» omj Ja^I M** ^-W^ cil ^'^^ '-i* J ^jW 1 ^^ -^ • (1) tikr^" J^ J S-Ja-^ - 
o^^-l c^aJi t jSi-l (.j^Lc J^iJl Jl <ui^ Uj . ^^^)* jLJ ^ cT^ 1 ^ 1 ^ JpUJI >^l 
J jj^J o^xi i--J>o 01 J Aijpj y» 4 y^U-l Luij ^^ ^^>a!1 oIpIU* *Jajc« Jp 4^**- 
JaJ-1 S^xaj s^UipI c^i t Lf-L-I J iJb-lj'lflir 4JIj>aH oI^jUI OL o^Uip^ )) a*j ^p jylxll 

. (3) ((0>-^l 

4J| jO-J ^^1*- (J i2A-j Liny 4iix>j |^L« Uaj|/ <iaj|/> t L?>>-^ «;W~ l5*J^ c ^J^» X^\ 
\1a X^j ^\j Lb OJj . (2) (( l^y 1 L- J 7u*\&a (Sj* Vb ' (Sj^^ Ji W-^l Ji^ J& 
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(Jl\j ^yal^-j . OlijJU J>-b ^/2^-j Lj2*j Ol; JDI Ja^J ^Ji (JjUi 4juJg jLio Uj>lj *JYs 
,06* li| <j'Ij _^i il u^jsLi J>-b J-uy fy3 i-Jl^ll <j;jaJ1 » jl Jl *-Jjl>Jl t>JA ja 

01 cply Osy-j Jij t J^bM olp J S^j* oL>*JJl O^sJ 01 131 JU ^i c ^jU-SJi Jjl^lj 

J>Jl*Jl j! 3^111 JA \+J& l~Si\ jU JJUM J tfj. l«W ^11 d^l^l iL^iJl ob Ol;Ut 
^Jb OljjJjl Ot>fc-S* *-i^ )) 0l iJJi JOu y&I^U^I |f . /^*-* i^jL*-5' t^-i^* *-^^i i>* 4*-**J 

o-Ia j^ <ij^ t\j*-\ ^W=i l)1>-*VL ^^J *ojj 1 5-b-l^ <**-.L-l i>*jj <?*^>i-^ oUpLa* 

jA^i ja *l*&i ^ s^r a^r jp j^i ols^l oi <_Lp jutr if . < 2) «;L^iJt 

. (3) (( Ijl>- ^i" ol^l jv o'l^Sol <j;jaJI 01 siJJJL ^bl^ t oljJLil ^ la*- a^ oLi' 

i-JUj-iJl} ajjL^JI t/*!^-* Jl **^1 Benzene ji>Jl l£:>1/ <Ju^Tl 1824 -U- Jj 
i-Jp Jl bjJUL* 0^ <jl jjp t jJLjV^ Butylene 0>LjjJl Ji* Aj^a*Jl oLj^Ll ^/a^J 
. 4jL>- aJLI? l^ ULa* Jt> ^Jl t L*J>ol j |f cUj-iil J d~>«Jl i«^i 4J oyj l^M pi^>Jl 
frL^S^Jl ^^-1 c^-jl ^11 o'UjS^SsJI -uL-1^ tLi3l J ii'Ull 4j,1^ Jp Jju bTj 
(Juij^j 01 JJ SoTyi *brf£J1 J 3-bJ^P i-Jjl^ UljI jf 1 Oij . yi^S3l ii>^tJl ^j> C.: ? ?j) 
JUpI yfifl Jjl Up cJ^ c^AJl J^lSOl V^Lr^Jl >LJ 4i ^1 c^JUt ^^i^l JHj»& 

^>J L^liLl aJLj^aJI 4^-ib: j^t iAJJiJ 4 a*.,.M ybl^aJ IS^U? U-^>j wl^l r*W OpJ 01 

^M, : ]fl.l»A^ ^L^^Jl Ojii^l fH^ cii V^ *;>*^ ^jlt^^ tJ ^ Lpl bf AjjU^ TtJli j *«j8j 

iJL^^jl oL>wJl (jjj J^Ldl jyl^l r-~*i ts^j • Oi^^j^ O^r**^ Oy^" ^jj-*^" 4 %i*itH 
* * * * 1 t * 

joUl jJJJb Jii^* c5>>"l Jl ^>^ J^ -^ C^^il « «jiJl i-j^jl )) j^jli J>-ii ( U^jaJdl jl ) 
L^-Lij 1 ^dl LiajJl Jjy jP jijUl «^* r^^i <^1 ^-^ S-~Lr^ ^ *-^J-^ Ol>fc*iJl 0W J-^LJ^ 

i Jb-I iiUA 01 t3a^>l V ^i jl>. Jl Ji*U <JL. 1^1 9 : dyu UJu t^JUl ^^J IgJLL jl Ult. 
. (1) « J^AW! Jp l^ JL^-l 01 ^ i *JuJjA\ oblUl ^ J^bJLS 4JI&I Sjoill -^jj y 

^ kJ\jj^i\ tLmJ*}\ J AjjL^ U^, N ^^ly Oljlf IjP liJi jLsA^L ^^SJU U^PJ) 0^1j 
^^iy lJU Jui t ^Jg^il ^^ajy^l 4iLiiTl y^ a*«-LJ1 <jljl^l *Japl a— lp Jl ^j-Uj ^ 
j^ iJLp Jp Luyt jA^y t dJLTl^Jl A^^jgjJ^lj dJ^I^Jl frL^^SI J vi)W^ c^^Lr^l ^JL^P 
iAP 01 J*J*\ i[ c ( Sjlil k-^jUl jl ) SjiJl Js»^Ja>- jP ^lr^* ^r 4 l^>*^— 1 ^1 i~-LNl j5Lbi-l 
'aJLi 01 jJJJb C~f\j i. ii^wiJl aJL* jlJli* *_>• ^.^LuJ iJl^S^ i>wi jP SpUaJ! djlSl isjja^- 
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jl Jji" ^11 vlilJ ^ SaST^I tlj^JI J &jA k^%^ Jp dU-iT gpl> ^ Jij 
4JU* i>wJi <L>-fc* o>w If (3*[r>) 4~5"U£«j 4j^L*w« U-U}i ALi iJL^xJI oL>«-£Jl 

h>*£ jl jty xIpt Jja— (j *r^>* V^/$^ ^>^ J>-^ ^ cfJLS3 J <ii^» CJlSj . ( ^l~J 

JLp UU- A& ^a-J 4-j>«JL]I aJLft jlj t l5*V^ Ji*~Jt 7tk- <Jp O jJy Ji l^L-J tiy^l V^ 

* * * - 

j^aJ jl 4^dl aJU <^j/ ^^a* . <U~>*& jl jji Jk~Jl J>-b Jjbll V^ i^JlJl dl*^ 

iJLJl i-jl^SOi oU>i-JL)L l^-Jj C-Uj; -tf *l>-jdl i-^il Ju»*-iJl ^P SjiLaJl S^aII J*jja>- 

Jl JkJl JA~ J v^il oL^jJl 4> J[ tfjl LC Jk~l! ^Ul gk>J\ Jp Si^U 

( iUjdl vt-jil i>*jtJl ^p j^U? ) ij* Ja^ JT jJjj liSlfcj . UyU; i_-~o <«*^* ^>Ja— 

J* » : Ja If ^j«^ J ^y*^ ^ ^^ ^ "^i <J ^ l£^ d ^* <J* <^ -^ 

^p U 5^i j^J jl Vl »,la.T....; M dUi £• Litt ojJUl ^Jb Up Ll^ J^ V Ljt ja p*J\ 

^ o!;JlJ1 q\j U^lbpl f- jk-j* U ^>a^ N ^Uj <^ti dJJi ^ . J*!yJl jl ci^^ j> ^Jb* f > 

dJub ^jjU-^^JI ^ly <^j\J- cr,..f\ JLiJ^ . (3) (( l^ J^LAI ^U-^JI cJlSUI L^j <jy}\ 

*~>-y) oUpUa* j^ j^So" <J\j j 4&\ oU^jJi jl Jp O^^/jJl Jji CJ^" 1^1 If 4 jyiaJl 

jji jj^JNl ii>wi l^i Jp JUvJl /^ iOP Arj j*j> J& Jb A-^-L-l ii>w 5Jb-jJ ( <JL- jl 

Jl *Jp\ oUJ-l jL, Lip c(4jj^l iJ^^\j\) ((aJJVU iJL^l i^^tJI jNi (jr «-J 
<JjVl 3JL>-yi dJu j^ 4-jjflf. ob^ J^ ( Quarks o^l^T ^jj ^Jl^ ) j^Jl U^>-j jl^ 

. 19 J^aiJi J O^l^Jl oJL* ^j-U-j c ( JjLr^^l ^^ jr* tfb 

S^lil ^u*i^ jl ^Jp ^ya-Lj L^L-1 UjJ\i ^jL^-i^pol 4j^ J cJutiSTl Ji (j^ly j^3 
; l^JL^ jJI ii^Jl iJL^^JI i>wJl v^S" Jp cJiyJ ^^ SO* J OiJ^-il Ji^t -Up llijajil 
jl l?^1>1 ^u JIT U IJuj . (^>JU J^» </) cJj^^l ^ djjy j^p i j\j J 4&\ jUl 
4jjl i>^i l^ JT J^ ^1^ LJl^ ij^-sll ( lf%l) U ^il Irb^ Jl ^i^^" c^ 1 
Jb^yi ^>J1 c%l JT jl Up c iJj^l i^JiJI o1jl>-j ^ jtfljt tfttf jl j^l jl SJi^lj 


\^r 
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c>* ^-1 <¥ J^j < <J UI j^ ^kjd Jij < W 1 fjiV a)l °M Jl c 111 1JL * °^ 

JUc^all) v-^jU t^-il y^ aJUI jjlSOl olijil cyJ^j t Jjlil <j ^UJI (Cathode 
olijil j^ bop i-^il Jp s-^>J <v*W Jj^ J ^*^ 5JL ^ j^ j^j <Jj£ 1-&*j * ( Anode 

A**-Ji} t J^&h 5;i AkT ^j\—J N ^j>^aII o>i Akf jN t aIiSOL (jojL~i* li-J JiV/ll 

(jy*- 4 (j/v <J s*^r^' r^j-*^ tl/ - ^*!/^ ^ <J^ ( usij^ ^t^jj ^j**** ) ^ (Ji ^ a***uS" ^t^ 

aj>w 5JL>-j J-*^ J^i Jf Ofc" iij Ail ^ly JL^j 0*j . jjl£il j^ Uly 35 I4LU* v-^ri 
olijjU fc^AJi l^jj a-* c-— Li (jj^ Jp jLJI C-l-j iji if\ Oji[ 5JbT jli t(<Jjl). 

(^Lj Ai^-i jLJI J liljij j4$ t ( ^ji ) i>w ^"^j J^4 ^-UJI ^ dy\ JT jlT ll 

. ( aj^UNI l t ^*J y ) djJJl « Valence y\& % ^y-^tj e\?*~&\ J ^ *-f* jj-^j 
/■ « * * j, m j, 

C £j>\jj}\ J* AiLat f-l^l j^ ijJU; Oilll jL AyL*-5^pJI AyU J^ 4^->!/ f^' liXAj 

^jL-j ^ap V^^ <5*^Lr^* A->i-iJI oIJj>-j ^ ^fa* ^1 y^^* Atal*l* A*J ^ 5;i JT d)Lj 
i A^Jj . A*v-L-I aJj! Ai>*-i SJb-jJ oUpUx* jJb oL>i-iJl dJL* Jbj t aJLJI ObnjJl ^JlP 

Ai^ ^ yu^»l Oi^Jj^* *J^ ^* c)T (Jp- J Jb bf yfA dji\ if\ j Ai* ^ C^-jU^ 1 ^1 ^^ 

3o>.^ jj^JI olii^li ^^-J^^JI ^/Jl AiLi^TL ^iil U jftSi ^iil Ail Nl t j^yrJl 
Jl^ jLj ^ jJ^Ll ^kull Ja^JJ jju-jjI ^iLuT! jl ^ Jp aiUc- a^I jyly 
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d-U* oyb* .up j^ Ail Nl . L~-k~ "W>- t^li^JI jLM jJ^j Uii* yi^S* ML>- jlJ^ 
J p^ll aS^J-I jji IJU aJLiu Jipti 4 UL JaiLr yii^ }U>- jJ^ 01 JjU- ij t S^kaJI 

4 JjL-jjl Aj/jtsJ frij JJL£ Jjy *l AOL** AiLi^Tl ji>- OS if*[p C^psJ <I)I L*$> ^^J} 

* * * * 

J y> |f o**Jt U*J1 <j LJaP li^-U. Uoi; OK* ,~Jg^>jl Ja-lf*^ J *^ ^ (H^ ^b 

^-J*^^ll L/ kj/>wJi J-*5l JUai 4 (i^Nl CjULUI a^- j {JJu \1>- j* Jj 4 Uajl A^-J^iJI 

A^.J^£]t o^iaJ aJp ^j L.L-1 J^-iC Ui£l f Jli-jjl UlJb ^11 oliLi^l AiU 

. jJjJI ft jt ^ JUJj^ j*af> AjUb gpiy c-JU^Tl JbJ JJJJU 4 AaJ^I 

vju Itl- ^j-jaiiii ^i i^i ut < At^ as^i cjit oij aj ^ yu^s* by au t <^ 

^^kili &j» bl LI . ^ «lu£ V ajU d Uli \+~X Ai>JL L* c*^ ^r- y < ^^ 

a„ji a5>i ^ ki ^ Li . ifj l^ by ou u ,..k^u cy> &lu ^ isiy t ulu c4?? 

a^- (T^*^" ^ ' <y"^ aS^-1 dJU a^>- ^Jp LajI jLJl <p- uJijXJ tf 4 AiiJ-lj ^^k'^U Jy 

L*-Up Ail Jtfj t aaLLI IfjSj ^11 SjJIjJI ^k- Sic jl J^ (<_^liNiy ) J^jJasLl dJu Dl 
^Ip S^XaJI dJU f-Utf r 4 aJ -J^Ij l^y Oli SjJaJi ( -l^ia>- _jl ) c-^Ui IJL^l^- tiJLLJl i5^>wJ 
jP Js-j diLo **-Ja-Jo Ja>- 3y i?jJa>- JUa>- jP fr^^-Jl jLJ^ jUi* AiJb ^JL4 Oyli 5;^^? 
IxL- jj-^ai Oli IJL^r d^i *4* j^j . JJLL-Jl J^ o^j OySS\ 3j* <!^ L^iliJl IJl* 
ilJuui ^Jpj dU*^ Jp iS^y** *\£\ J ap*>U?1 Jb-I jljj ji ^So[ Jaku^* 5)j-^ Jp Mili 
^^ JL-iJI OitW* 0>i j£-^ J>-.,U ^JLLJI Ijla ^ lit* t a) jii^^l OyJ^Jl 
L]ai**JJ rtk^ ^Ip Aj^j^p ^Mjla;»U L^1a>- oy \»ya>~ I^jo j*>J \)j~#j <j±? L*Li ijw^JaJu 

Ijl^i^ g—jkuii jjbLi ^ uii ^jlui ij^j uj-^p 4i_ja7.„,.u oji^ji j ^t yio^ by ^i* 

u ^4 U Ulp jS^Jj 4 a^JiaU djill J^jJasL jJULJI jua>- APp- *>* <_— la iJ^^JLI jJLL*J\ 
j*Jb" Ail Jp ^a^til l}*^\ jy^ ' C>*Ai>-Nl ^^ iiJLL" ^ O^ AA^ Q^ L^ ^ J^ 
A>-L^* j^ jiJdl ^/aiUj y y w tiJLLJl dJL^ JUP jyO jiJU\ 0^ Jjal>.«.U Ja-Jl j^P yC 
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£j>d\ JJJLJ1 jj? Qv fr^UI jj^Jl <Jy Ol Jp JUjlp g*\j 0*Jli ^ytui 4 J.Jv.u.,11 

* * * ^ 

Ji>- j jj-U 5^5" <<y-ij A«jb Jp «jdU dLL- j^ L-Lil vjJbJ ^jJI aJLj^^SJI oIjJ^lI 

J^Jl dlL* j jJ^Jl! jUI SjlS* Liajl col^jl t cijil ^^jL-JtU OlS} <*J^j\ d]j^ ap^ 


l^ jl Jb^* LJli 4 JJLLJI J jUI jjy ^II yij^JI ot>^ $i\ Ij^pI bl 
±>jk>- Iju*U ily^o Ujlp dLLJl ap^ Jpj ^^.jaAll jiosll Jp ^j^p JLLJ1 Jjk Jp 
Jpj l t a^» Jp Ajij^p o^i aS^l* i^O 4^1 J yjj ^^ jaj^ l i JjbU ol ^u IJl*j . Syill 

. H.A.Lorentz ^ . I . _* ^Wl JUN! 

t oJ^\j <~*\J\ Sy*0aJ o>^j c£j~- LJ (£*\j>) -U*-,jl ^Li^Tl 01 ciy l-i^*j 
LTL- U^ JT Jb ait ^Sll ^-^ U^* J\ /b N ^.mKajI 4 Mjj o'l^l a^jJU 

i_JI aS>I dJ^ Ol/b U^li ^1 Jl a_JI l£«* ^^ ^8" ^i W * ^* Jl V-^ 

* * 

^<h^> -ui>jU\ JsAjs^ if* ^ Lf^ Jir-^* Apf ^j^pr tjUa^l ^Jjill W^ 1 1 
o^JUi* oNU o^Ip J*JtJ <JI ^Up! 0^ 4 LJb "^- ^ 4 ^ Js^«J' W- ^J t^* 11 
OIp^ 4 aii fjj> j>jjl$\ d\ j* 4 ajLL. oliLU^! l^x* LLU jl Ijy !>Up l^ JLf N 
j^ 4 jjLJu^I^ jjjJ Jl* 4 -Oy (^JJI Jdj^-^» OiT <^y> Jli*l j^ . ^ysj (H*^ A^t ^ 
gjl^SOl 0>^^ -X>jj 0^ <upUai*-t; 01 4 v js^* ^y y*j t c^'j ^1 1 i-JUJl t^iLil if-^y 

ja JT Ol^J Jajy ^Jl oNiUii j^ 4P^^ ikLy Jj^I^ <4-^r^ J^* J ^j 3 -'-*^ 
j^t 5jljc* Ajai j ( ^i* ^-.vsUull ) jJi^l -X>-\ jyu li^ Ajl Jj^*^X* oNi\jc« j^J 4 c^r* 1 ^ 

tU^il! J ifjA Jl Uti; ^ jycj ( UlJL. J ^Ij^JI J\) y-Ni JbLl jli 4 <£j*\ Jl iJiA- 


^01 


facebook. com/ketabme 


* * * >" 

Ja>- J jjJJ* 5^ ixJij AtJh Jp odL* ^JLL- j^ L-L-l cJJ^ ^ yb^>JI oijJ^il 
C-objl UI& $ JL^jU&ll S^ill -t^k>- i**-^ tj iiJ JT *tla~* <Jy£ d-£ c£ji &»*&** 
, ixJijJi ^JLL- ^ jj^iii jLJl oJLi Ua^l Cobjl t (£j\ ^r-k^li OKJ i**-^ d\jji ap^ 


Jh^ Iju^U- 4r^ Ujlp jJULJI ap^ Jpj ^-. J k>.U jijdl Jp aj^p jiLJI J^k Jp 

Jpj l^- Jp AOj^P Sji AfT^i* AJ>«Ji 4^1 J yjj ^^Ja^il JiJ-l Jl { Jju IAaj . SjiJl 

Ay^Ji* <L>wiJl APw ;c* ^^-Li S^aJI aJlA jlJUL» jl <jw Aij . A.yja;«,U S^JaJt J?jla>- aUM 
^jl^iJl AiJu^« *--L jjJliJl IAa (J»yuj . ^^Ja;*!! JiU oJLi J A^wJUJl oJLa jLU* *iJL£ 

. H.A.Lorentz p^J . I . _* ^fejl JtWl 

t d-b^ awL-I Syblia! 0>^r-j <_£>** L^ </^!/J -^^jjl- JiLi^l J I <sj liSUj 

LTL- U^ JT Jfe Hit y^sll ^^ U^ gjt /b N ^..>;w.U s h3^ vV*&l a^jJU 

a_~JI aS>I oJ^ jj/b U^li y-Nl Jl i~Jl IS>*. U*-bJ as" ty U 4 y-SlI Jl v-JL 

* * 

.(v-Jail aJU 
^^^» -uijjM 1 OS^ 1 ^ 1 t>* ^ ^ i)&~ £* ^Pf lT^ i^ 1 ^ 1 J 1 ^ W l 

jlp^- t aU ^ j^jjUl 01 ^ i iiL- oULi^S^f I^j> LLU jl l^y *sUp l^ of N 

j^ t jjIiJLjIj ^y^J Ji* t Oju (^ 111 Jjj*-X* JIT *Vj* Jlt-I j^ . *-3y«y £-&J*> j$*i ^ 

gjL^Ji ujUJ-i jJ-jj jl axpUi^-l ji c v ji-iH is^n)\ yj 4 t^'j M <- K*^\ i$^\ ^-^^* 

j^ AU*c* Aiaij J ( y&* i ~J&* U ) JjUi-l JL>-T jJu lij Ail Jj^*~X* C^/^U* j^ 4 ciy>-l 
*Uaill J (j^l Ji Akii ja jJcj ( Ult. J Jl^Jl c^l) y^Nl Jlil Oli 4 cj^l Jl AjiJ- 
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Jlijju* J o>Sl SJLftJl La&il J (1879-1831) J^X- -il^AT ^-^ oJ, 
5^-S/l r^-^i J ^l^j ojJ^ J ^^ u* ^3 fjy. ^ ^ Cf^ 3*3 ' Dumfrieshire 
liU <wJ>yu 01 5;>Ip Jby 0£" ij t AJ^*jai ol ^p ^j L r^^~ ^ 3^3 4 ^-^j^j} *=^^^ 
c>li!l *JL Ujup ^i ^^1 ajL>- Jai jl ^ 4 f-l/^l illi J-* ji ^liU jl^Ll iJu ^^ 
ON a^U OlT ^j*-*^- j&j i U* l$IS" aJ^L JpUs^/I ojJIj JjUu c a:jJ^ C~>y Ujup ^iiiij 
j frliiJl ^Jil ^ja.gj 0l& c Ai*P Jcs- J^**) ej6}\ Jl oOJjj aJL-,1 dil-U 4 ^*UaJl A*JL*u IjU 

06} . otjjuw ^^p JUM oJla jp jJs»j . y^ji-o J (Jlw^^ ^r^l? ' W^"' <3 c/y^ s^l 

A7l£br ijfi a=5j jja^ ^^a^ Otf Ail ja f*}\ Jp Lib a7LU> ^ 01 JjL4 ojJIj 

. J^UJI aLp J jl^j^-Nl^ 

a^j oL^LjjJI Jj ^^ <^i A-pljiJi JlSw*yi a^-jua J ly*L» ^t^li a*--uAI J <^l>- 
J a^Jxsaj dJJl^ Ijuj . UIp 13 p^j oL^Lj^iJ Ajy-Ji ajc^ITVI aJIju JU aj! ^^ t fl* 

A***jU (J ^5 fr _^y ^P A*Up O^iJ AjI£" ,Jp Ai^j Aj^a-Jl jl^iNu/A^^I JlP AX*>«-»i 

. (4) 1846 Lr >/ J bTj 
^ . oUL^ AijiSo^l Aiill J jjsll 0^3 ^rSf! ^ Ji^-i^ £> 1847 r lp Jj 

Ot-^LjJl J A7l;lp IpJ JL>*-io O}^-- ^*% fc ^^1 kl^- djy^l A»t*Lf. J>*JI Jlsll (JuyLl 
. a*m A' o dj^j»- Jj--* 7^ (J H-i)^*^ V" I AjSJL* (J (^Ju^aJl ^^-^^ ^^ (J r^i *-^^3 ' fr^Js*'^ 

4 AJ^il j»L*s^Nl Ojjy ,^Pj A-jfj^jJI OUx^ll ^P OJ^iJI ^ IJby *JJJJ CLijJl AjOJ OiT |f 

. < 4) J^)1 Jp 1850j 1849 ^U J ou^l J ol/JI oJla cJy oi ? 

ASjull 0^» ^ . A*.U-I A^^aP v^-^^ J Ua^ >J* ilb* 0^L- Ail JJcpt il t ^y US' 

OS" <£ JJ! 4 Hopkins y£j» jjUi ili^l jr^y* 5 ' J H 3 ^ Wv^ !X^ ^^* ^^^ 4 
aJT J W-l Ji>-^ v^ 1 '-^J • (4) ^"^ J ^ J*j f^ ty*-^ Ji3~^* ^ -&*i 

. \yS Ajliil a^u- AjL^ j ^c^jy 

^-^-jyJl u a^ J*a£ OiT \<U>- (^sr^^ jW^ cr* Ji>— ^-* J^ ^ 5 ^ 3*31 1 ^Ur*" ^J 
Oi>-j , (r^y*-^ l? C^L>yi J <w>^ a^j^ JpI JJ ^U- Ob^i y»j) Jl^I Tripos 
JLw tj\ii\ «*3 4 0/» jUT t>* J^M JU ^ OlT 1854 jlj /^liil 0^J^ J ^ya^ii! ^JuJ 
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(1879-1831) Jij-^. ^pS' i _ r ^r 

jjyi f)s jp juryi j^u- dib ^ c j^ L^ jjui j^ ^i g;jui E.Routh d^ . t 

. Aberdeen jpjj J JLio,U LIT J o*-kJI ^LJUil ^-^ fi~J r-^y*^ J^ ^ ^^r* 
j-*bl djjl^: ojUi U-j olil^- <Lj ^p 4-«ip ^JLj Jj^Sv* *jU£ 1857 *Ip ^j 

Oipy—* )) i Ot)UJl J 4-S^J-l 4ija^\j oLp ^r-L-l 06" <_f JJl oL~~J-l ja 4-*^aJl CjIpj*jM 
i>-ji ^1 -Up 0j|^" aJVj- J jlp oU^ s- ^ £jy! ajI^JI <u>rl^u-l Jl ft*Nl Ijl* <j*\ U 

t 1860 f Ip J «Jldl dJUfe Jy-^» y^J JLij . <6} (( S^lil J 1L, JJI i^laJl f JLaJ J V^il J?^-l 
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* m i * 

c dili cJ; ^B Lr J~\ o^-Jl ^^c-^ u Jul 4 JJUU a£ SfU j^sli -u&, 4 ^iJ^i 
taJtp Uaji ^Jb (IjKJ . ^-UJi jlpL*1I jjju jkji; 1858 ^Ip J L^-ji}j" .Ji *^-jj cJlT tl~>- 

J*P ^-^ g*jyS £ ^.dl ^ j>Jl^ *fy> ^P Ji^-^ J^ 1865 pip c?J 

. <LJ c-J;l>dl ftj/t^ pUj*a13 j^ ^p-^ljj OlPj-^11 0 Ifc (J Oi;yL* frllap} Sjjf^ J,i 4-*-*4^ 

^ Aj ^1 U ty JU i^pi Ji 4>-U-l Vr „. iJbl oUyll olfc JUtJ Nl jCil ^ dfy 
aJj 4j i^?l>- Sjy b Ly jtS" <^JL!1 Devonshire ^ilio Jjjdl ajuUU ^-J, Uw Ul^-I JU 
^liii Wrangler y*lil J^Lil l-J ^ -oT SI ^a^JtJl <uU- ^^ 5jjl <£*&] cJ$jty> 
If t ( £^yi" J uU»yi ^/-^rll ija** <j U>j$ hrji JpI jyu {fJi\ j* j*&\ J^jj ) 
ftLJi^lULl JL^JI 1870 pip j JjJJI pjS JLi, . (7) J^jr- 5yV iLU. J JjSli jS^ll jli 

okr* J!>s ^ j^ 1 ^ £r**b c cA^^ ^r* f^- ^^ (J*-* ^f^ yy c tjs&j j?^\ 

(-i^ Jj . Kelvin jilT i,_^lJi 4-^ 01 jl*j Lj — x* ^Jp ^ .^.;U IJla ^y** c iiJL-L^^ii^ 
Jl ^-* ijLi ^^« Uajl JJ 4jl a} dt^}i U jxij . aJ a-jt^JI' ajL^J^ Jj^*-^ JLu*»I 1871 
Olj c JjjJI ^ «JLju Ajly a!U? aJ cJtT (^ JLli ^5-JUiiT l$jil>- ^Jl 5;j-ivii j>p oli^kil JiJb 
ijp'UJ jj^— J cJiSTj ^aJUI ^j-^i-l oj^-JI *Ja»c» 4^ii dJU C.U.AJ W^^y ^r*^ 
©JLp Jilj-iJI *£jb cJLU _JI Aisj-jj ^y^ll ^L^l If . (8) ajLp oIpL- Joaa lur>J\ ajL^\j 

ja j**yl ^liil ji^ 5 j^» Oyt^b ^^ c? W*^ kli Jljj N ybj SJUil OLk,- ow> 

.1879^1p 

4JL** U-^-i J-^J' 0^!^* iflrj^** ui 2 **^-^ t>* <-illsJ aJI^S^ <£s>j: 0/uii ^Lj^xJl 
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4-JL- a-JI^S* h>^t jcs^.a^W <s-k>-\ C->^ I Mi (j^L <lj-^» U*l-b^lj A,yw9 

* « # « 

ay J?j]a>- 4J ^1^5" Jub- l jC^Jufii\ <jv Ltoj ^jL-J <L>-y <j>*£ ^/U- tjj>-)l\ C~ i ~»£'\ 
0>f *— *^ LC ^U- 4>-y A*1j 4jLp Jxj -la~~Jl j^^M ^ JiJ~"^* <J^ *"^J * ^fs^ *i*y* ' 

diLJl J ^Itr^M jUJi l£>£ ^-^ ^ J*>-^ Ol ^jf, Cj\j*A\ dJUfc *^i; ^j 
Jj y-^Jl ^y L^wLi -^b-iJ **. ^^ *ij\* 4 J M..Jra;»* Sy -kuja>- -JyJ J^x-yL^aJl ^jv liLJl 
4 ^y^/l i^* t jL^aJI Ji JiUl (j I4JUI& cJLbJl Ji 5JLJI i>*JiJI O^J UjLp ^^JaP aj^ 
b>* t jL^ ^rv^J jU" <^1 JiUl <j <^yi V ^JJi -Ujj 4 JJbfl 4j>»-jL^a3t ja Uli cJlj oi 0^>Jj 

cJ <jli\ Ja\^\ Ji Jij-^* JaJ t) ^*i ^ <*-^ ***** ' \*y?y J^ J 5 ^ -^b 

Ji>- ) JiUL Ja**M frUaaJl J>jji> J?. <5j^\ &\ *±JJi Jl eJw?l 4 <^|/J -A=-yjl ^Li^Tl 
^>UJI j£c N IpljaiJl JLj ( ^b^&t lfU>- f l-Uil JLP ) Aii&l *Uii U>Jjk} ( ( Ji^ 
jiT ^JJl tjjUJ-1 JL->-y &£$ 'AyjhS j& Sjj-^aJl aJU Jjj^ ^xl c Jij— &* r- Js\ JUj . Alt 

jLJ 1 jLs!l IJub ^ 0>j . fr ^l J J. JiU! J 45^ V *u^Jj jL" -L-uij y^ JiUl J ^Lo 
5y J^ia>- 4J L^J?IJl* ^U?- -Jy <*\jj*- jl j>- jp l^^ia^ « Displacement Current JUi^ll 

^ju^jw? ^ ob^-iJI cJj; Ujlp JiUlj ii^ll aJI cjT ^JlJI *-^JI IJLm ^3j 
J^r-y ouT i[ J-bl JJ j^ v ja>jisH J*-w 1 IAjt L^p jiT JiUl J jLJ! f UjuI; iiiSdl 

Jajj^ l^lT ^yiiflTT oi>-^ Lf*POi jLJ 5^ JUj i jl Jju ^!WL| C*iJb ^.Ja.U.U oytll 

Jy^l oJu Ju jl c~A c^^l> J>U^I ^j . iii^ll J^bj JiUl ^ iJ^ *{/** ^^ 

jL" 5^ii lil $ JiUl J VL^T oUJ; ^> v ^7 aJI^T ^i>- JJy' 4^*il -L^kiil 
U>^i^ ^.^Jtu; ^ ^ , JjNl jUJ tr STJLl aL^t J ^ jL? ^j JiUl <J ^L fc jjyj 
oj^s^j iSy^l^ ^ oy lf**sij OjjftUaJl jy^J lu>jbj . (ji^*^^ (r 4 ^^ <*-* tlr^J -^i-^ J- 4 <ii>dl ! 
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1 \aXj* . Sj^il iiiS^JLi <~~A?j^S\ iilJaJI jL« J- 1 J Ji^- I fr**-^ ^Z 3 *; S^U^ JaJ ^rj 

Jy. J^r^ 51 J^ 1 J ^ V=*^ ^^ c ( J*^ 1 <j ^ ^"J ^ ) ^^ '"^ dJu * J^" 
y If ^.tT ait li! ^JiT I4K tfUaJti c j^^J^\ oL>*Ju) ^.l^JI iiUaJt g;l l \ i( ^>^Ju^ 
J L^Ua? &£ <yia*M Jy t£l) Vjl^ £•>> Jy Jl o^ jOy U-Lp ^lyjl J yifl 
J i>t£jl ttUaJl dUJlf Jyd c 4-S> iilt Jl ^lyil J ILASOl AiUaJl JyO ^ . ( Ujlyftl 

jUi ja oJyll ^.-jtoil Ji^l J ISJA aUaJI d Ju jy^Ji c 4-S>l jLill alt Jl iii&l 
. U-j-j Oxtail Jj^ ^-l^ul tut iiixll j>^jLyaJ 4j>l^ iilt JbJbr j^ iSltJI dJu* f^sflj} 
Ja^A jllp Ujly*1 ^y Uiy \ <y!^ h£ ^ ^>-^j <jLiJl lJUfc J ^Ui j^l>t*-yJ 

Uj lJUhj . jly^l ^ y^l ^JbLl Jl J^J yjljap ^^ \&>. £ y^3 J, ikfc 
Jl Jl jLsll Jjy ^Jl iSy*^ oU>^iJl ^UaP yOJ il c iii&l 3jb J jLdl Jp J-Ua* U 
£ tj^Tja.i^ll Jp Lolja* oL>i-io <JU Aiixll i j>*J»xi j>- ^x^j^ ^k^-iJl dJLfc Js^ly 
. jly*Vl IjlJ VC^a <Jj>-\ «>y Oj^Jj *^l olji»l cS-^i i>j^ J-**^ ^ ^J 
J oljl^Vl ^ap U jl) ?oj)ly*yi dlft JjjJb^ ap^ U : y *^>« J£~- jjj Lfcj 

^y <-j\yJAj . ( ? l*yly ^J^ J* if^ ^Jj^ iS^ c SJb-i^ll dji»l o-L« U jl * \*j\y tj\ ? oliil 
3I3 Ulxi t illiiil f jL^jj <Jj^ d jJ^ t>^ ^^ l cr - ^ t* ^^" Jl ^^ ^*^ J|J-J^ t-JLA 
A^-y t Uajl (j-J SApIaSI dJLAj . <jl^* ^^r"^ ilUiSI f jt-J ^1^1 UIS^ ^ *j|>* ^j^i ^^ 
«jjy c^III ^jt-.wil JlU jl^jl US} t V!^ ^^ir^ ^J^^ f^> ^^ i ^-i^ J^ * f ^ 
fr^^kAl jl J-*ll J^p Jwu jLJI aoJy c^ JLM JIJJI ^M..kAil JiU 01 ^1 4 l^lj* ojjaj UjLj 

( Ja*J d^T i-L^P V*l °^ <t;."> Ai*vi» Jl iiixU ijyid jJAJl Jc^ 1 ^ ^^JiJ • ^*>tyy*^ 
iii^il Oljljl*! j 4-^« A^>\>- Jl ji*iJ 4 V-^t^SJl Jjj^iC* 4j^tj Jl ^yj jl JJj 

. ( 4-3j-jll ^-Jfl^^Ji JSJ-I ^*-J* AiLij^l ^pl ) Jjj-^U A^tj yyr j^tT aJL^^JI 
jl jjw IJLaj t j^JI ja 5JU JL«u UJy - Jj JbVl Jl ^^...T *y aJL^JI iii&l oljlj^lj 
jvjLJ-l oy"^ jrf Ug> l»y ii jl ^ . ^yJl J Jjjl4 LJb. L^IT l^lt oJii iis&l 

J ySfl UlL^ 0^ J 4 5,ly- 3j^^ Jp *ll£>^l ^— o l^LT Axilt ^-J^ ^I^Jli c AiUail 
aJU^JI l^lt yf JJJ6 l^li ^ysil JIap yUJI Jl lp* illSo^l cJuw^l J J>J 4 iii^il 
jLj j iJlj J&j Uy^ 4 yi^ SyUaJl aJlfc A*cj-t iijJLJ ^x!j . f Uia!I Jl l^-io 1^*^ APpH 
JpU£ jUI IJUfc jl l]a^A* *a U&) { J>^k^ Ju Jk>fr^ J^ 1 JS* 7 c>* ^J^ 1 J 1 ^^ 1 
4 dJ-Jl^^ l-^XAj 4 ( u oj J >d\ j£> fr^lj ) t^^^' Ja^ ji*^ d;jA? J^-^i js&a ^ . ^ Ja. ;* .* Ji^ 
iJLJLJl xi-U 5Jb JL>- 5jj^ Jf Jj $ ^....jti^Uj ^l^xJl ^^iiJ-l /y ajjUi^ ii— JL^ jJyj 
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r\y\ $y>ry. ^> hjkd\ jl jlf^ t* - ^ ^-^J 4 ^^ir^ol Jjj*~$s> i^laj jL~- ^p 

i[ t ^-Js^SJl Jji>«U c-*JI Jj^**x^ oYaU* ja UJ:> U-L^--l rti^w-J ji ^x,c SL^J-^S" 
ouT <j;>Sfl J/*sJl oN^Ull ju f t^jJl ^ d^l ol&i Jb^Jl JJtW oLS> 

AJlSsil —Jb^tU JiA-l oLSyi Ol^icu c£^>-l Ji &£ j^ ^jb^^Jl JiJ~l ^j£> 0?* 

*bU* JJj ^b^^l Jii-I OLS^ ^ ^^ Jl tVyk-^jj t^rf&l US^-' ^^ 
jl j\j^aj U^N « Jj-^jll uj=bUil » jbtaUil jb*U ^-^j . ^Jta^tll Jii-I oLS^i ^Li^. 
Jp ij ij^P U^u JS^ t ijjji Oljlp*! Sjj-^aj U* jl / J^j ^...jku ll JaJ-1; ^b^Jl JiLl 
jJLai-1 oI;Ijia1 ji dAJj Ji ow?i . 0>i>-jil jLuiJi ^^,-l* Jp jlo^p l^y&j t^Ni 
CpJ) °^ ajl-U* j^JaJl J liy U^ j[ Jj i jjiaJl J 5ii> C-J ^~JaJ«ilj ^L^xll 
4 lyL^ ^ ^ j a.;»il JiJ-1 j^vj ^^Wl ^V J (jb^ol Jii-I j^ ji>- 4il ^*if ( 5;ji 
^l^Ja^l jLioib U ly?r^j « o'L^p r^)) r|>^^ ^ -^' ^ ^^3 • ^/^^^ (_r^^b 
(Jp Aj^p till yrb*" Oijljiftl jl ia>-^ il c 5Ua>- aJ ^aIj Jy- till «Ji^ ^Jp c£)J^ 

.. ui» ^!^i ji^=si ^> 

jLkJl ip^- jl jlj Jj>- *^J U^UjI jSy 4 y ^J» / ^ll Jj^*^1* Aj^iaJ i*-*l Twaif lj 
J_dJ-l 5^»lw- Ol^u V^ll 5JiUll Jajy il ^ lfr~ii frj-^aJl ^^ ^ ^Jg^JOl r^^ 

^ Lft ajiSCIi jiLi oi^j . (^jJi 2-*) i-^jJi *jV^ ( j^ J) v^ (<;jLiji) 

l$-^ij 4j^*J1 -A ^r^^ J'*'^' *— J lft^J t ^*-^ Ail— ^ Aj^> ^P i^^uL* 4J^jil huM Lw-L-1 

Oi-^ U^e jl (J yJd\ jjli j£x N j^Jj . (^jL-Ji ^ ^' ) ji-^i ^j ^y Jp i^JU 
olSCll il*Nl J*jC ^J *J(i jl jj-l li^ JaJ^j JL>1 J*U. 4X j^j ji jji SJb4j iJiU* J 
^y JL^-jj Jjb/1 jj-l j^LL. ^ 4 U\s£ J-^Nl j jeJJ-l ^UjI jV If.-it ^ jiJL^JU LiU^i 
£y j^ J*U> JWi fUll l? *^i ^ s^ (^ u*j 'J*) gS ^^ ^ J^ - xJ -' ^ J^ 

4P^ Jh t Jjj^Sv* C*yl If' t AJiJbJl IfU-ij ^rjll ^— (<* JbJL>wJl) ip^-Jl dJLA j| . 4£y* 
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j f^\ U$~ JLij Jj ^-^ 4~JaJdlj frl^Ji -liji jl 1J>1 Jij-i^i < ^UiljT yu J 

. o|;JUI <j:y UjJl^; j^li ( 7 UIp ) 

oNiUll dJLA J \^U-i ON t Lb- Ja-JJ CJ>N Jj^~X* oNjjU* J tj^aJl iP^ 3y?j Ol 
4jj£'\ J 4&\ ) olJb-jJi j* j&>y>Jr Ju l~~± ljy*p Jp <~>j$> Lclj JL^IJl £>-y: U 4i^P N 
ON ^^p J\ J*>Ui~-Nl Ijlaj . aJL^JI *j>«jJI ^p L^-j JJ jl ^fs jc\i\ ( ^L^Jg^ljj 
c ( 4-Ji S — jj ciy-NL. jl ) jlmpI^SI <5T^ Jp gr*^ dJU^Al J «-*V* v!/ ^ ^ ^ir - 
a^iS" j^*l ( S^>\)\ l£j>- jP y^Ui^i j\ ) fr jJaJI ^Pr-J irf/JI L^lsLl dJU Jp cJy ^JiJjJ 
L^-i L^?U- ic^ . i-^UU aj^- — Jl ^^ J jjl^i~j! J* \^*ubjj IAjJju (Japl j> Jjl Olf 
J <L*-jil JjjtNl J^i SJb-jj 1^1 ^Jfc L^Jg^^Jl Jj^-Jk* r-1^1 ip^- J Aja>-*Aib ^-^ 
ip^* 7^-^" ^-W^ -1*— J ,<** • t^L* -la— J J J>-\ Jl ^"J^ J^ J** ji*^ V Oi^ J ' ^^ 

Oy Jp 4^~jL« ( {Jy*0J&\ 'Vfy** jl ) £*&U <j -UP^J 4jjU**« C Jj^~s>v* ^^laj C~~J tf 4 £j-s^ 

jL-5ol oy CJiT lij . ^...ja'Jc* j^P OK* li| ( UJb 1 j^ y^SM Jbj ) Ja~*jjl IJla jL-iol 
^aill r|^*Ni 5JU- J ^i frj-siaJ' ^>-^ J^b l/ aaj UK" ibjj r-U-^JiT ^JuixJl Ja—^S 1 

y-Nl ^1 01 ^ 5 ( Ji%lij y-Nl) aL>51 ^Nl aJU J \jj> jS\ {^~^\ 3 JjjNl) 

•^ frj-^aJl jjj^ -Up ^Ij-J-1 i*-i.Nl jL*^ 01 jl c ^fc»»i..H gjJaJl j^ f ^-1 ol^$01 Ja*-^SI ^j 
iONl jL^ ^ jJxJl \JUb ^P UUoiijI Jit ^Ja^. Jp J!U 0 U1 J Jx^JI Jl fr ^sU 
o^ii! Lj— sSs^ jJUt 01 Ji Oy~iij£ OjJl^i l^jLi^*! 01 J**- 4i*>U!l ajjbj t lu^^iiJl 

A^ rSi) V^t (ci**^U ^U- O-j^ OjJ-^-4 ^aP J 0^L»J*aj1 OK tiJLJ JJ c frj-siJl J A^^Jat^SJi 
^j-Jb S-i)^ W^ ^J^ ^—** ^ l^>«-*^ OLio OwL>o1 ^jJi ollaji>ijJl Ol j^P . iaA>*Jl -y* i^ 

^ NjL) c *-JaJ CJD <ii>^ Ajyi^J ^"^' Jir* ^J -^J * ^"!>*^^ j^Ua* j> <UJb£ iljyl Jp 
Ji Ul^r^' UX O^wJl (3/*. ij; ^*^-** * *fr*^* 4JL«^ U^j LmAJJ ijVjJuj? /«^P Q^>T;fl-/3H 

, 1jl>- ^*i j*- ^-^'j4^*' ojjljx*! Ifip O-Oy. SjLii 3)^^ Jp AjjiJl Jl^Jl?- 5-j^ 4-! If- a>-j^ 
U?jQ\ ^y^r j* ^1-5jL 3JLP -Uj Jp {jc$*yj>y*} Jjbf Jili U^ L^aj ^jcijLJJ ^^djljf 

ip^Jb jtxz {fy *>Ui UjJy j^o: 4^-Jg^Jl J^*-SC r-l^l Ol j^* c-JI IJl^aj . jJjNl 
. ^pl.Ji aj*U; i^U uiU^TNl IJla 01& t J^-^» oN^U^ Uli l^ Lu" ^Jl l^^; 
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( J^~l -Up »jJfl^ jl ) r j**j j— X^j o*^*^ ^ L^ lA^ ^ 4 ( ^^* £!/* ) iS^S^ 

ON t y^r^" i^»-i«« uL-^ j^ oJli s^lil Jlj SUxpVI 4 Jj^-^« aj^ <jL5Lj 4 ~^o 

Oy]a Liaj! ^Jb 1/ ^dJl jJUaf UjLP jl^Ubl 5JU- J &j£ kill J^-b A-JL^il Ol>wJl 

. 4-jIj^o! 5 J 111 An-i? jP <$*[? 

fr^ill o^ <-»*>WI ^j->j P.Zeeman ^j . ^ ^iWl Jl>>a)1 ^If c~lp! aJj 
/w*^ UJLP jJo rtJ^i* jlp j^ *uUadl AiliiM tj-^aJl OW-^ Jl^bl jl £~S\ jL» i«^J^5o^ 
LjU^SoI iLJI <Jp J Jo ^>-l U^» N^*a» jjy^ ^JJ^£\ (f . <£ji ^^jau* JJb- J jUJl 

jU 4 AJj-> A^: 4-JL^Jl Sjljil (J JjTjvi-^Jl jy£i\ l£-W j& L*^ **l y*j t kLU 
»jja^flj frj-JaJl jl jA dJ-li j tyy-Jij . If^P fr^ill Ja.S.^j 1 ^J t£ ^^5*1 AP^ JLjJ<£ AjyiJl 
Sjl^iJJ JJl^Jl jjJu f^Jci L^yK-i SjLuJl S^Jl j (objy&Vl) aJLt^JI OU^JJL 
Oj>*Pj . ^j->^>Jl J^iilj JUj U-i L-J»yJ Sy*Ua!l o JU* C*J>t^>l Jtfj . Oj^xJl C& V^/fr^ 

jjj*^ 4_^iaj (Jp S^l— ^ sLj ^-Ul frjiaJl £*>\jyj* J* **J4M Lft^-^" J^^*!^ f-ljal-tl 

apIjuI r '^aSj! ^SLll <jy j^ij ( JUa>-Vl jiJlSLil) .aJUfl^N! fr L>iJl j^k; J ^ 
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ytsP cpbi-t J^iJl 




* * * 

-LLMidl ibUil <ji 4 *^i* vr-jil ibUlli . SJUOp cAjJoA ky^\jj\ ipLs^aJI Jp 4 *J^— o 

r . AJ^aJl r-lj^J frjJl J C~*w»j -A* CJ^ 4 5^-jil jLijoi oi-^j ^Jl aJ}jU qUi^Jl! C-4S 

t\jj£S\ Jp iiUill J5L*. J^--J ft jull j c^>j ^Jl Oj^Ji -uja cii» tf . ^UJ^i 

^jJI oL^b^Jl Jl jjb Ijbr -^ ^>-l Jlt» JL*j . Vr-jil Oj^s&Vl <Sy»- ^j^- ^JufjJ lf«-aj 
4 ^l^- <j JijL^aJi JS^a-iJi *-* <LJL- y^p ^jjj* ^-^ W 35 "!/"!^ ft J^' ?"!^ li**"^ ?"^ *— **^ 
oJUfc ^^Oj . «-^" J^-i j>P *jjj* -^P jj^>JVl £-^1 riy 9 jy ^^ rW^ C-a. ; i» 

LfJLfti ^jo M 4 *W>> ^p ^jl; yhl^t Jl^I l^.io^u-1 j^£ j&\ aJL'^Ll v>L^I jJiJI 

yc ^ >-!> //iSOl Ol J^ j^Wl j y»J ^^ ^y »<*^ ^ (1829- 1744) Jean Bahtiste de Lamarck # 

. <ulj l^_aJj^ ^1)1 4j»-U>JU <*l>*i**i Ojjjg.2* <Jl^U7 y'jli-^. 
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I liL^i ^*J- 01 Uii-I J ^£c a~*\jJ\ iJLUiU t VJij-iJI y*^ Jtya^l *~*\i)\ cJ%&\ 

1^1 £* 4jLb£ W^> y*Ui£ ^^JaJ t -^i t <^Ua>-NI ^jLJlSs-il^ 4-S/U ^W^ dl^L:yy!l 

* * J * ' 

4jUp L&^ ^ jyit «^A Jl Ujb O^JLjjjuiJl JLi JUaJ^ . \4~J6 <J\jjJi\ SyhUaJl ^LNl j ^Jua7 

A^^JaJlj -_>Ji A»JaJ cJjb cJuS" Jju L**i c£y— ' Lu>Jj t ( V 1 ^ t^ ) ^J-^Ij ^r^ ^^"J ^V* 
<^La>-^ jJLJl^ll 01 t ^yU- 45^ t ci^r-- If t ctJUi ^** c£-^ l£* Jij f jy*^ «-i* S«JI 
Uy Ojj *ioi hjaj *~- y »! ^Uas^l <iLl>4l ^ OUbi Olpy <d£ J^ -tf k,.,.Jl ^-Uidl 
i~~«JI Aj^laj jwLi^iJI ^Jp Ais^ji frb^Jl c-^iill ^L*Lp^*y y* dJL*^^»y)l J-* IJU-Ajj- 

. jaI^JI cJ>H ^j t$jj-iJ lu J-lj; jl UU- 


j\j>- J.R.Von Mayer ^jU 0y . j • l£ £* t f^Jl JUi If t di^Lo^y)! Lb oil 

IL5>i UUail ji J^Ji £* J\) i£j>\£l\ 4iUaJI ^ 5;l>t jilSj 1842 r lP J oui^Tl 
4ilUJ! iU>ii Iju. j!) JjSli ^Ub^yli 0>Uj j^JI cJ^j l> Jp ^ ^ c ( a^I&! AiUaJl ji 
j^l y&j t^ Ji (1878-1814) y > 0^3 .(4>UaJl fj^l j^ Uy W^y. b^ W» ^ 
t S^Jifl 5^. j^ a^a jS*i\ ajj>-\ jJ^ jl£ Nl c LUlI J Heilbronn Oji^vLa J tj^^U^ 
J ^tj *JJji <ui Nl t t^Jail 4^-^jlS Tubingen jicjy **a\£. 1832 ^lp J ^JJis ja Njj j>«JU 
^ 4JU)! J 4uJi J jIp t dUi ^ ^i Jpj . ijj-H o^Uiil i^^JLl J ^UJ 1837 f lp 

aS^I^ Sjl^l ol iL'UJl o^iai apU^ iiU IjLi t a^JI j^i jj^ J[ ly^4 jlT ^111 ^lf 

OL^Ji IJLa JJajj t ^Si Ji U»A^i J^o 01 j^Cj t AjiJall J J^l^ OLii 0|^Ji* U* 
jly-l y. jsS^isH lJu> Jl y > ^^ ^JJI C-pU! 0^ . (1) i V Jy^ J\ J Uii^i* ( <iUaJl ) 
ijSj*- j& t^\} Jj*-^\ t-i* OLj ^i il t ^ffna^uL fli jj -ill ^ai-i 5,l^J! jup ^i^-^i f-xJI 
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t-jl^J-i ojl/L JL>^II j£Jt jJUall j. fUW SJL~5l Oi <^j ^U jS} . Jil ^ y^Ni 
V^5" ^j*> 1^1 j^ ^WaJl J Ai»l^]i 4^L^il oUa)l a^ ^»Ji; j^j: 4jI jLiii j^ 


7t-lU^ ll 


j> JlJL^uJ j^^-l Sjl^-j ^Uz*M Sy jb Aiip! If . (i yUWl il* SJ—Tl j* i^UI SjlyLl 
Ll* ) Lull IJla c~~*p ^U i^ ^ H;-^ 1845 f ^ J J . (1) <5UaU -bli^l ii j^, jl Jb 


(IU1I J ^-LNl aUall jy Jwy 4yWfy VUrf^b y^k^it y\iJI Jl (JiU^Nl 
oUl^Ll il%w! aJL { hj& hjL*S UU» Jl (J-—SJI ait Ob'UI J^ ^ Lu Ail ^Ll 
Jlj aJU-^>- oj\j>- Ji iiUJI oJL» JjJUj oUJ^J-l Jj>*i» (fUt o;^aj ) iiUJI oJl* jJUai 

. (2) iJLi-l l^LL^- J ^L^-JliL* i*Uap <5lt 



(1878-1814) > j> o^j ^j. 


nv 
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4 Owbj-iJl V^ (J-d Uy NjJ jL" jl t IjJL^I j^ p^Jl Jp t jl&Nl aJLft Jl ^ 
<-O^I c^-o Fritz <)j ^\ ^ ^loJl ijyu j^uiJl IJlA eJ^U>j 4 4jT&Jj 4-J-l y> ycJUi 

J JjUJ 4 jUk>l *j*j 4a--JI 4jL1 ^ 1L«>- o^j 1848 (>Ip 3^ ^ iw-L*Ji L^ii!^* 
^ <ii W-* J*^ 1 J^ 1 ^y cs yUl 5JLUJI ^1 ^jl. Jp JIp f t jUoNi 1850 f U 

. ^Nl £ j^\j\ JLiJJ ^ 

4 <Jj^ ji^ ^ir^ c/ 1 * Lr* if^ ' H.Helmholtz jj^^U . _* ^iNl Jl>a!I Jl Jp 

. < < * * 

cil/a^ll IJu 01 jJUj . J.Tindall JLu . ^ ^ji&Vl Jl^I «jbu ^ f a-yjj^ • j 
Li 4 %k «jl ^JLl y> Ow Jp aj^j ^J" ,^-Mp yl <! JIT lo^ y^Ul -JWI 
Jj . ijjJ^jNi UUI JJ (*^->^ ir^A^ ^"Lr^ <_>* -^^ i&^ C^b f **•*£■ £-* ^^^ C^Uajl 
-L*JU 4s^. aJUI <uJI Jj . 4~J>Jt j^UJl ls^ yL*\jA \y*e y > ^jJj\ 1870 f lp 
JLSi 4 jA* 4JI jU? ^AJt jbJbLl £-£jJI l-u yl j^ ^ L«pj. Copley J^T aJIjl- -L&ll 
*iUS J^p J c^v^l JLi oJtT VN 4 pJUJI j y^L, Jjl> / Vi aJUpN j^j Nl ojii Otf 
4JUpI jp Jyo: ILL- apU^» cJiT l^L* 01 ij 4 4-JUJl yljJJl <_$ a— ^ JIUi Jp 4*jyt* 

ftJL^ll 3JL4 ^JUI jJjlJI ^-i/s^t J-^ 1 ^ ii-iA.^ -cj^"^^ O&kjs*^ ^[r^ '^ 
31 cJ.PJpule J^ . v .^ (^Ul ^Ua^l (IUJI Ji 4J Jjaill ^ 5,1^ i/Lj\£±\ 
( Mi* ill^>-l Sjj^ Jp ) cua* J-*p l^S ^ ojlJ^LI djl^l L^T jl iiJjJI ^"L-Lj c^ti 

jjjlS' <^^L- .J.J ^-JyaJi ^J^U l^ ^li Jii 4j;lyLl oNNl ^^y: iiLcll iJlill 5^iuLl 
OjJii ^^-1 d^-b ^jj^ 4 4jf-L jNl ^a; Jl ojjjJl Ul.^1 ^JJl N.L.Sadi Carnot 
\jjl Ljl^. 01T ^iJl ^jlT jlpU ^J! ^1 (1832-1796) ^IT jSj.^ldl dUb^>i 
4 ajL jAj oN jJLt* Jjl ^^L- jl^i 4 ^-^1 jJLJl^Lll J ^a11 0I3UNI y bJLp jij- 
f,L*-»SJl i~-ljjJ <Jj^* ^^L- j^Ip ^ . £jl*l^ oLs^L^Jl j oVl^l 5^JUi« oUljjbl djup ?«.^j 

jup *ULU rL^I d^Lsill oLUxJl diJi clijl ^ juUi .4 J^JLU J~>- J dJLJLf ^,.„..t ^^il 
tltfs— (^^l ^ . 1814 *U j l^ ?rj>cjy Ai^JLi ^ ^u jl JJ Vincennes j>~i V^^ 

iJj^l JUpNI CjlSj , i-^JLi»l r-ji j (JU ^M* aJj JLJjj jl JJ 4—Jljkl 4*-jJLi (j ( j JL.' +A# 

HA 
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\j>- 7**s^l kL~?~ Jr^r^ tify <j jS^* t\,\ lji>-l \a> <u5Jj t 4iij (Jif -Ujs—J ( *^jj>\ ) **-&' 
l^i U ^j-jJ^ JLaU* J iiiyi iw* -UA Ol;yl* 4~-tp *->lii t <LJjJI AjU\^aI 4jL^|^* J 
J J-*jw j3j^ ?- ^ 1823 flp jj . toUil Ua^oi; ajjI>«J1 oNNl ^/a^ii IjUj <. j^j-Ji 

. «Sja!I si* jJ^ko 4-*ayM o^Ah J^ ^SyM jUl oji J O^UUl 
4 iJoy U\J6>\ oLijLo 1824 JUt f U!l J ^SJ jup JjLi ^b&l 01 ^ ^i Jpj 

JUili 5j,UJI aJN! y/ Jp I,. ^UJI ^ ^Jl oUll ^Uii d^ oUji ^% fc V U&I 

<LJ-I <VJl>- j ua>oi^ UjJUaJ jl <y^>* *^-*? ^ ■/g"^ ,J1 *>Lr^ ^s^ <j*y O^ ^ -^Ji 

• <3 V>^ **-j* J Jy ^j ^^ -M** J-^ -^y J** ^ 4->j/»i : Lgiiijj c yi^ yjiiNi 



(1832-1796) ^tT ^u ^ u ^' 
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ijj}\ 6j\J~\ Asrj* J JyaJI a^J Jpj ( 5,1^1 a-^S") iSj\J~\ Jft-Ji 2L*T Jp c-aiy? (( S,1^JJ 
<£!>! jft-JI JUu Jl aS> Sy C-*A^Ll I •>!)) J&C J S^xil iJl* ^1 |f 4 JJUI uW 
^Jl iJttll ^i>l oWl tj^L* uJ ^ ^> ai, . 0) t >Ll ^1 Jl ^Jl ^1 ja 

4 a) SJujll f^LJI oCild A*JUa* j^ ^11 Jp aJL*, c LJ*JI ^I^S"! f jlp <o» JaJ aij 

J SJj Jj>- oLm?o r^JLl JL^J-I J Jb jP jl SjljJ~l Aj^JaJ tj J-«^ aL^I^» jP ajJo 1 IJu* /^Jj 

Ol)UJl (j laJLjai\j 6j\ji~\ i?rj} Ju aS%J1 d^-^S SJli cL^ AjI jP %^ai 4 ^Uj\J-*-Jl 5J*V\ ^.a ,/jT 

^jbJI j^ :>op <_£Jt« Jpj JJjjo jjjiT J^*J ilyb. cA,li1 o^i ajI ^j . y^Jl JjJ jl Jl 

^ 01 Jbu VJ ^ JUaJ Jp A, J^J jl 5,1^1 Lm\j* J Jb'yi ^iJiJl aUp Jl VI 4 iJLJl 

i^iT x+s*j cJ6" jJI ol^JtJl j^ aJL*L- ( Kelvin jiiS" ^1 Ju*JLjy ^*! ^JUI ) jj~~-y Jj 
Lj^ Jsypl Jtfj . >,UI (t ^J-l Jl Jj£ y-Nl l^a~j aWI J £^aj 5,1^-1 ^^ jl 4 jjjlT 

l^T JIT 1 jw lix*j . jJl-Loj^JI J Jliil IjlII Jk I^^a*; £• ^IT a^j jl Ju*jl*j 
^ip ^Ul j^ill j>\j\ ^JljJ L^UI J r U ^Jl aU^JJ jl^ ^JUI ^yjdl J— Jl ^JJi 

. jJLtL.a^yJI aJI$Lm J ^1 ^jJb O^JiJI 

i jp\ ^JL^Lj^yJI UjjU U* jw-L-l jijyli Jp 4 JJi Ju> ijyil If 4 dJL*b^yJI fji 

Siiil Jl^l n^n- Jp ^j^l *^ J jl Lki> jlJdil (o^iiNl jylij iiUaJI jyli) Jlil^ 

^yly jl ^* -i^l Jpj *(lt=^*y Ujlo^lj iilUil 3^111 ^Uai-l) U^^UU; Jpj iiUflJI^ 

I^T l^j -uli ( ajjUJI^ <L C LJI^ aJ-^JI ) Silil Jl^-t ( vyfr Jp jJ^j IJl^ U-U jJL.Liy^Jl 

J ( V^-l j^JLLI Ijlp U ) il^ll *^ JL>-y jl ^x$j . 0I3UJI Jp j-k; j^- l^U^j If^i 
* *( j* * < 

oLJ>l jV 4 Ljytf *>l*^ U^i ^^a> ^jJI A^UJl ^ ljia-j^ 4 Aj}UJIj ii^LJ^ i*Loil iJU-l 
tj^-j . f lp Aj^ ^^axj jP Ua*j 4.1^..^ il^^o ( ol^xJ^/l jl ol^JLlI jl oUjjjLI ) U ij^xll 
Ua^P A» ^jJI OjU-I -L.wl Jty ^Jaju jP Ljaxj LIS" <1a1^« Aj^Jjj jUJI OUr^- j_pJ 

*U* r^uJ jl j^jf JLa^ (jjai fj$AA _#* dAJi £*) 4 i*--JaJl J AJ lyrj V 1 1^5" Ijlp jS^ij 

. <j>*-j>*_sAil O 1j>- b:: .^j I -^ JuJjJI 

Jyl^J ^^>«j^j (J^l^JI jUil oLy^>- ) oL-jLl ja APj^l oJlft £jLm jl 

lil aJI Jp ^j^j ^y dy\i jl ^SjlJ . *1L-^) c^Ipj JjLij J^ l^w?j ^1 ^-iJI 0I3UII 

Jj 4 j^-^ JP *>Ui*^« l**Jb»-l jJcj jl -^sjf V 4ilu>j U^o- jU oU jUJI d;ly>- A^ji C-JLb 
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* r t. 

J iiL^P e^iaj Ljbju Vj ljj»- L^l>- 5JU- Jj^j jjjli j>Jj . ( ^oLJl Jw^aiJl J p^ 1 ^ 
aJUfc (J« . Lie* l^JLS^ <i)\j>- ^rpj 4-«jj*>-j Ajai*> ^^icj Ujup jUJl ^i«j A-^>^ c£-iM fUJl 

e^Ajt iij* Jb-LP ^ycsi 4iiliil L-I 4 cO>-Vl u* (-b* 0 ? ^* ,J ^i 0>~*^" ^ ji^" 0? ^£jC i)U-l 

• jUJU LUi U^i <;l 1 3Jb- Jp JT c iiL-y gjlpj JjLi. ou^l Jij , JJi JL> ^j If 
jUJi Ja**> jU 4 ( -LSj^U ^Lj <uh> U^ jl 4 Iftl; ,,Aa,>- j\ A^j/"- 4>^p L*ijjl oldaJw? ) 

<j iajwaJl t i-^r <u~i ,L^b- ^ rs^rf "**ij&*. ^*-* J^ ^ S*^£ ^Lr*" ^-^iPj 4-^^^-J L*l>Jl 
Jjjli Jjl ^jp |^—o ;*-r-^ c S^aJl «JLa ^Pj wU> 4 jMj^ . jJcj V bU Sjj^l *>-;:> <Jp *^J-1 
J^aiill elu-p c^JJl iillaJI j^t Jl 4 £lij J*-V 6 Jbcdi < Oy U iJj^j ^LtUi^yJI J 

^Jp Sji -JJlJ l£J}\ J-*jJI ^jJb* tl)I Jk iilkJl 5^ ^^aJ ii^ J-iiii 01 JU* bjj 

4 *>1*p <uLp Liw? Ji J*>J *—*> AiLw» oJLiJ j\ U-^o»- xiJu U-lje . ( <ui U^Jb t\-jl <J ^..^4-1 
jSj jl t ^U? o^pJb t ItJ* c.,.^7X> Jj JwJl Li^ f Ull JJ jlT |f UJ? aJU- Jp ^ M j^i 

t/^* dy ^Ujj* if Js*i^ ?~^r\ J^ ^ij^^all J-wJI OlT iili . OJ JT ^ lj>- O^j ^>- 
gj> J^Ji l5 axTI 131 \J . LS> oU» Ju'^P djZs I^IT ^UaJl jli c ^^>J i]^>o 4l*f„ Jj 

^-oLi ^ ^j J juj . o.tr iill* Ju'^p ^ ijr yiy'i Oli 4 LTL- aJLLJ ^ JpI Ji ^J-l 

J It* j>>- yi$i\ ^IjJl ^S} 9 * ^^^ ^^ jy^ *^^1 ji^ ,<^j If c ^3^1 ^*^ j*> (i* 

. « ji^^u-lj ibL- 5JUp U^ ^^ ^L^'J ^^ JbiLU <J ^ >- jjp 

(J ^J 6^!>^ ir^W 4 ^N^ lyju^j 4 frljjsili <j <*IUJ1 fj^-* j^H^* c^-^ *^}^ Ijlx^j 
* * ' * 

ja <JaiJ ^Jpi J tl^J J&* : U}ljlfti JLiP ^-I^Ji *if J^ AJ-b ^ .Jp Uajl l^^cJs* 
j^jj . iaii A^>- l^LU j^>J 4 ijaij (J^i (J l)^>J Jy*-j t ia-ai 4j>lS LpLU j^>J L^^lJ 

Lib yb o.^ a-S^LI -uilk ^y^. J\ 4 U^Jl ^I^Ji ^U» Ja : JUI JI^JL i>^dl oi> 

4-^wlS^ll <uiUai 4 AjlfJ! J ^yi o"l^^ *^ l<**^ ' ^f/^^ «>* *-*/" f ' v|^^ 0} ? 4-~iJ 
O^L* ^^J .by ijftl^- jj Ji\ Ju jJiJ^ uiaJ^J-^^ j^ OiSj . US" _a^ ( Ixa\£}\ xj> 4-S^i-l ) 
-^s^ OH5 H^ tlr* V: ^^ *\}ty l/ 1 ^^ *i^* iJX -^^^ ^ji ^ ^1 ^ !>*-fr*J ' ^^ ^yy^ 


> v\ 
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. * * t 

JyU j>Jj 5 LS^J-I l^U? Jp f ^ J^\ 4Pp- Jp Uajl jwi, U IJLaj t jlj^^-b A^l^Jl 

~&>y&- ^UJj j^J aXjISLLI ^JVl iiljai . bU L-$Pj^sf l^ ^ 5i^k, jl^tf joUaJl 

Ju&l&il 1,311* Xul ^j/l CJfef ^ . ^Sli Jp SLil £U> ^ 4 Jail j^L 4 IJUj 

.^^JJ! Jp iil^Jl J Cjai-J (j,ji\ yr l? ^^dl ^U! j\ ^1 Jl. ) jl^l 

iilS^fl jl jyyu yup ^Ul JyiJI Jfytj yup j,LJI jyiJI y^l J JjJlyssiJl JtS} 

£*>" l/I^ J*a^* ^ i>Lr^ ^J 3 ^ y^ y pr' £* ' lj ^' (^ J* ji*£ (^ «-*^ ^4^ 

ja \L*~i &y>l ^ t^JUl <^~J1 jl l^uJ4 jl pr^*i^ ^^ ^W^ ^^^ ^M^ l*U^i 

4 ollaJI ^- y!-| ^ 4J\ c-^Pj 4 (S;!/-l) U^l I lJUfc *j£u -Xi ^U j6} . wj ^^Jl 
tfl J btf ^ djl^.1 ^5} iulSCll iiUall^. A-ST^I iilkil £- ^ jl 3^i Jp jJLi diliJ 

. dJL*b^*/!l J jyli Jjl j^wa^ 

*■ t * * * 

J iJyLi ijl^ixu-l *^jC IjIp >^J U^P^ 4 4j ojj-^ J^b JJal jylDl IJLa ^p j>ycdJj 

l»lr^ &}£ fyy ^3 t(ill^S^I 0j3 c^l) 4j^ ii^O 01 4-^jC Jj^li ^OP ^-^ U^U-1 

LjjJ ii^iU ^j^Ss S^jjll 5Jl^]zJyi o^i jl . jUJI 5^1^ <>^^ ^LS j J-i» IjyU- J ^fij*-* 

*^ j^l bu>j liU . Jb-I^ g^flj- JaJw? yh ^i l^-jl>- kk^aJiS" ii^JaJVl J>-b ia^waili 
Juyj \j^\j (. ( J?jJ»l jl Jli* ->bjl Jiill ^bjl UiS} ) U y -Li* Ja-^ -u'l Ui>-^ ^r^* 4?* 
J*^ jN aJ&j jlJOiT cJ^il JaJwaJl ^ Jpl il\jhJi\ J>-b tljil Jai-> ^aj UJL^ tr -^ll 

jUJI J} *— ir*^ i>lr^*^ t>* ^i* 4 V*^* bU^-j U ilw-^ Aj\j&j?i\ L>u^ IjI jMl ^/syaJ 
jl { j* i IJjbj 4 ibjJ jUJI lj\j>- h>rjS d\) xij^i ,_r^>^ ^ \r^* JjX* Ja^*>Li (.(t\jk\) 
UJi Ojjjj ^(^^xil Jp 4Pj->yi JLBMI *y tH? ^i) J-wu ^ ^I^JaJifl cJL>o ^il 5jl/.l 
^Jl 4JL>-IjJ\ jUJI 43U9 yfe « fr^iJI )) Ijlaj t 4jjlp- 5j>.j^ J.ska.1 JOji jl c^ U j* jUJI J U 
j^lUJl jj^aiy . y^-ljJl 4»UaJI O^l^l 5;!^ 5j>-j^ C-«*i^l Ui^i : S^L* l^^a^-^U <Ja:.J N 


w\ 
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JfcJI Jp J^ail J— II lSjL-J jUIi c.)afil ^i SjlyU V*T 01 Jp aJU-I oi* J JjSfl 
Ail £a \1a a^L^ (^ JL* j^ ^>*jl! jl frjJL! Jb V Laj . jUil J aJWjJI AiUaJl 5^1} aJI liUa* 

IJla »-*yu 01 JJ5i : ao^jJIj ij^i-i jv JyjJl Jie il c OLjVL J-^j L-i LL*p ^*c« j*.^ 
OLjVI OB* dUiJ 4 3JUJLP Ojyl! Sjl^I J^JI J^Ua* fyJ*-)) fij\j frlijj OLjVI Jb O^UJt 

AO^yJli . ai^Lw-j ,*-«jy~l }L&j\j Qy+>o*Zi \y^ jiJi\ ciJUly -Up fri^JJ^ >cJJ a^U OjjJ-)^ 
. >L>J*I d-ii A-^-ijiH A>wJl C-J^ 4 Ujj-^ ^ Ijy^ <j\j 4 lit 

* , # * 

dpiL*j US' JJi Jp ^oi 1 jlj) JJ\ jL^il lil Jj^l jJLtb^/ll O^ti ^y -ul 
j^t 4 'fjjtA SjUj jl 4 SjlyLl ja J^Jl Jp J^aJ-l Ol£*l j&\ <uV c ( O^UJI <J>\Jx£\ -Up 

OL^Vl OJpj jJI Ajcyjait Jvjy JL>-1 4 ^1 AjLJb- ^j c OB" b| a^JLsAj j£ Li 

f i l^f \ytf\ l\y* , ^\ JUCU-I tf Jdl ^1 JU-JU J^Ll Jljj if 4 ^Sfl Jp ^j^ii 

i ^l*j V IJLa jSJj 4 l**-*w* UljL^u-l-5;i/Ll flJU*s-L L&f. JbVl Jlj oVl Ju* »^l 4 V 

01 ^£c if ) lu jjudi oyii j-^* w*Uai £yU ^ oif ^1 wyi ol^JI 01 t Lk' 

J\jj 4 O^JUJI cJui^ (^ JJ1 c~>«JI JUil ^ iL^is d^Jb>. Ulp iiLA OV 4 Ijy c~*cj -Ui ( d^-^* 
O^Lili ^p ol^J ^Jl a;UiJI ^>J J ^ UJJ! Jjl CJIS} . Ajly: J^lkiV L^J ^1 AiUdl 
c UjLiJl (^^l Jl a^UJI c$N\ l^-ilx Jjl Oif s— L* ^j^ olJ> y^ iJI jj& l JjVl 
^l^| 4 \jJh t olill djjaii-l cJ^3 • *i*yr^ ^[^ u"J*^ ^-^j* ^ <^^^i^ \}j^\ Ji t JUj If 
c£/*J-l *^uiil t-\j>llJ)I SJUwLp AJ;Liv« C.»b*» — ^i^l Aj ^ypl — Sjly^i) ^j^pj o^-j by 

. JaiJl jp w^JjiiLi jLVl yb-j a^L» j^ 

^>- V ^1 <*JhS\ 01 aIL^I l^plyi a.J^I oNVl ^ ^ J jw U 01p^ ^ 

Jl J^JI Jjyi Jp LML- iJlS^I J^, 0i>- ^ . ^^ O^i V I^Xp 0U LJUL" ^J 
aj^m 3,1^ A*^ ^ J^*p J| Jy^ 01 \}j>- <i^ ^X^ \> A^J Jp Lw-U loJ ^jij aly lj\y>- 
AilWl Jy^J Jl ^ SfjJ 4 t^l fr lj^fl Jb^ aW ^ a5>J,I ^IprSfl oSf dUi 4 1^ O^j 

• h^ Ji V^ 1 J^^" ^ J^ Jl (^ o*^ 1 ^ 1 ) '^s*^ ^ ] djj& ^^>^ aXjI^JlI 
. 0^ Jb- JI VI Jjlii ^xr ^ LUp Ul 4 *UJ a^,^ ^1 Jl *JlS^>Vl o^ LJ^ j^j 
^Jlxll ill£>Vl Jj}! ^^ji 4ijl>l aJVI > 3 >ja j* 4 bjj If 4 -ui a-^; iJlS^fU 
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dy\i ^_^ iUij ( j*isji y j&i 3, a >» j* i jl ii) i ^ jif jjii *rai JJV jii ur 

Jp <u*^ IjsjJ *^2j <o^ t fjLiJl j^ili *^J aJp jiiaJ jl ^kuJ (5 JLS1 JliJI db*bo^*/H 
fyu Jfl\ j^UJU . J^yJl Jsdil J ^^ SjlyU j> *ip J^ai-I ^.hT.ni (J ill J^jJI jIjUL* 

AilUl ObL~>- ^#^ (j j;ljj Jj-sO>- ^-^>-JJ J^M 4 Ji?*^! 7*-^ ^i ' _/ l*^Jl iib~* jjjtf jjJb 

u^ ydi sy^ji ^p ki >x v ^ t j*p ji 3ji>i r t i,!^ ji j^ji tj^-i ^ i L-b 

V^ 1 yj*- j*j ' iiii J*- JbJI jyUll u a± i jo- J i jjxiLJI .jyjjjwJI ju ^ iwjjkll 

Jp f j->jli Jiill jj-b JJj^p ajJ* ^iii t J^Jii \g.... ; Cc ^Ujj jUJL. iiJLLl AJl^laJ^l 
Up c^2i <^l ) ^b ^I^JI J*f d% . btf jUJi J^b Ja^all Jp JiiU ^ tgr ^ll 

^^xi . u ~*&>\ P^j|j iJ^Ja-JVl J>-b «;ljJ-l Jj^ H-*!/ f ( ^V^V' ^*^» «->J> <*& *>^ 
jUJl dj\j>- Afrj* }\}y t 4^1 j *-ii^y ^ *tojj ,c^ ^*^ -*-**i ^ Ji *^>- (J (j- - !^ ^^ri 

J^p ^-^> : (j%j;j-sAj j^JaJJ jVl colp ^lyJI 4*LU J*S" jl 1>-j->j (<i« U^ u *«>dl £-^j 

^i 5J>-Ijjl jUJl 4*LU iicJs cJ>yc jl iU-^l dJlfc J \^}j^P ^rJj t ( <Jj(^ **D* *\t*j\ 

d\ Jl Sj^li U ^$0 b^Jj t J^aaJI IJu ^ ^1-. ^1! 0I3UD i£J-\ i>JbA\ *jj£±^ U 

(j^-Sii <iU? J cJ jJi i^ijjJi fy^ ^i-* 5 ^ (j;jbj ^lyJi s^J 4-jIjl$i ka&\ yiyi 

j JUJl OjJUiJ i^-L-Ml i*^Jl jj^ yi Jp dJu& h.....ll ^-iyJI \J- r^yj 
*i)\j>- iilt Ji A^JlSLt 4iLU j> t JL>-j «\>M J bULj iillaJI Jpo ^*i* c dJb'bij^ll 

jlW yUaJi ji Ji>-^ ij^Pi ajoiJi dJL* jp fr^ili ^ ju^. frUJN j . J^p Ji Sjj^. j> N 

. ^p-xil A*fti ijJUp iJUi c^JUl jUJl 5jl^ <3r-ji ajj» lj\j>- ajla Jp ^jyJI ifi' j* LjUIj 
^lyJI ^ Ijij* 'euh Jp UUb ^1 aSLWI ^ Jil J^LI ^ J jUJl 4j r li c?^l* J~*» j^Jj 
Jl I^IT cjy L^jI^JlI ^lyJl iiLU jl ^ ^t J*i . ( jUJl Sjl^ <^j^ f\Juj\ JJjb) 

4^4-^ . v— ^** W ^J^ ^i cT^ (l/~^ ^ ^) J^*^ f^ W *-*r^ ^ ^i* ' ^Lr*" 
IJUj t <^P uU-J ( Sjl^- Ji J*jJI lyJ Jj>o ^11 ) 4jcJaJl J ( 4JULJI jl ) bl 4.W..,l7JI 

^~ tj^J frJ^ri J^^* Ji ^^ a~Q\ ^^ ^ij • ^r^^ h/&^ bu-l,i JLP ^woiJ ci>- L* 

Ji J^ Ji 4j Luj iS^ S^ ^ J p J*^ ^ ' ^^ J 1 ^ 1 *A^ ^J^ ^i* 4 e^^ 1 ^^J 1 Ji 
i-JUL" Jj>J ^5jl>l jl ^ju br t j^ ^-lyjl J*£ I Jul SjlyLl tlfijAt^y j&j 4 Sjl^ 

. LSL;\SL* 4iLU Ji iJtf 
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cJw> ^ ^j.^jH j-*pi j* O^UJi i-U jlS' li> <. <*Joi! J i^^p*>\Jl oN^JI tiyyci 

4—^_XjJi oLJUjJI aJt* <*-!> l*sAdJi ^ £<£~! c/f*^ ^ V*" ^i* VG^J 4*--laJl -jp 
JjJLi frJx*j djJL^: l-AjaU jyu l^b U iLfr J O^XjJI Zjjjy~i\ j^JLj-iSl t-Vj*j . 0-^P*>U|j 

tJu* J 4 4-^UU <J>j^laJl c..^ 4 jwJ Oi Ip^-i 4 jjy iJb- J -u*L fc l J LJb aLJt\ JJaJ 

jU 4 ^yw? iiL~* ijljJaJ^i J>-b Jl -bJLi frJa-j ,j--Xll A*i b[ 4 ^UJ . ^ijJVl L$jw?J 
ilu* u ~Sl\ Jp AJjJl *Jub^ bl ^Jj $ I JL>- 4jLa1s> SiL) iJ-UP Obbj* AJai-^j jUJl Sji^ i>-ji 
cii *blr^ ^P -y*^ <■ <J*L-Jl ApU^I Jl f-Ja-j JjJjlp :yj (^r^^^ ^1* Lr*-^ Ji*^! "cT^ 
<**Ja}\ Cj\jjj^m lN t \ Jbl <ju-Ui J ji>o M i^XP d>jj>*- ^ JLU H*J . a-1p CJ&" U 

^ JaJ>- <Jp JaiujaJl J 4jLi]aJl oiLjJl l)[ : o^- oljjjw- ^P aJLi*! A> U-i j^j 
^ JJi jLji <J~J *^b ^3* ^*~* V^ ^^ ^3 a- °° **rj^\ J 0^" ftlil^ JlLU 
U-Up d^-iS" . Jb-lj cJ^r Jai-> Jl liU Jr«./ill Ja^ UJUP X*j>*JI Jl iyu ^JJl jlU-1 
aJU ^*j 4j5Jj «ill j^* fr^i ^-^Lri ' ^H^- U^U^-I ^v-i^ (V^* J^ *;!/*" ^■ 5 (j*^**^ 

. JjSfl l^J Jl 5,1^1 -L^i *yo U j^p J^^J 

^-jJU uy- LJli iL-^P^l Cj1;jjwJ1 Jp L-L-l jljaJ jl>-j ^liil OyUJl JiT lij 
IIa y: \^ry Oi V>j?j U>J l^ 45^* i^?L>- ^p ^L^Jl J^J^ J-ili 11* ^ ip^> ili«l 
jUJl ji jNl ^^i^- l^lj 4 WjkJ J^l^ J^iT jlp ±SjL- Lii y> Jli. Ja^ul JJj . jy UJ1 
4 J^U-i Ujl liU j- jUJl y-Nl cJuoJl jP AJ^aij J^L?- 5iL-^ 4j\j\a<£}\ OL^oJ J jy^ 

ULiL- ^j^Lb J jUSi if i^p V S^jw ^ s l^UlS; ii^ajyi SU| LJUL- jUll yuiit 

^x] (j^xii M-U^u-1 < : )a:,.»> LuSsJj . lP;li j>-^^ <Ja-.ya.-Jl ^Jjj aJL>-j AJijJaJVi owaJ SUj 
iilt JJb J! ^b^ IJl* jl j^P 4 4J^JaJVi JwaJ c^J^i cj^l JjVl A^>>. Jl jUSi Jai^aJ 
^^akuJ i-^p N Sjjjw Uajl y» y-1 jlp J jlp jliil Jli jJU-iS" ^(J^«j f^) 
Jiji jt j>-U- y-i ^Ij Jjjl jlp jv J^aij J5 bli 4 jS^s OljUJl OK" bl *>U* 1^-uLJL* 
^ LJUL" ij\J~\ JUii ybj ^> Jli, icj . Ljl^-jl ^jll OjJ ^^ i>| Ju*jl^ oL>-p: ^Wi jli 
^^w ^Ui ^1^ ^o jLW ^U 4 jl^^ jU/; Uup j^UI ^i Jl jLW r J r \ 
4 LJUL - L^Uil Sjj^wJI *1>jJ- jl IJbl ^j: V j&j . So^j^ Sji^ a^^ J l** k^. ji Jj 
'LJJb bl dAJi J-uu of^>7../» LT Olj 4 jU-l jh-J-I JI ^Ul ^1 ja lj\^.\ Jlfcl ^1 
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LOT O^JI J ^ylJ J&l jiJUU ^bjj t ^y-1 SjUj jl t O^jjwJI oi^ jf IjJI t^yil Ja^ 
jIaaL! L yiL~i t vi^ V^ — *" <J* is^y^ S\ **y^ °*^ ^ • <~«j£^ ^\)3jy ^j* 
J^3 • J-*-** f W*^ ^UaJl «iUaJl jl-li* (j^ail—! tf t <~*^pV \rfjy* ^Jj>- LUS' t^-J/iJ J^Jl 
t <J-L* jjP 4>U? JJ ijLUzll iiUaJl i~-^P*>Ul Ol^jwJt JIJ : Jyi iils£ i^L; dUS j* 
iS*y i**£s>)A\ ol^jji-JI jl jJJis Jl ^ju>l t 4J-U2JI j£ iiUaJl ilojl Jfc ^dl jj£jj 
L-jS^Jl o^jwJI cJlf lili . oljjji-Jl oJufc LjJ <jy^ ^jJI iJLaU jp oU^Uil ^^l; Jl 
L*lk> t l£/ ^Jy- If t jliil jyUM jli t aJ ^Ltu-^l c ~Jj O^Jl IJL* J lil SjlpUJI j* 
jl cJ U 131 ^ju ^i\ iULiJl ^jJI y- ^f-j pJaJ jl J^ j^ v U JS} j^ll jl Jp 
o^ll ^>j IJLfcj t Cj\jjjy~}\ ***? <u» i^Jiiy <jJUl Ad\ jjl^Jl 5Jl>- J[ Ls^ Jli jyJl 
yi ^>lil j^ UJb a^jj yj j^jjl jly^ j^Jl ^jj*- J^ f *-Lr^ ^^ • J*LiJ* 

v^pNj u^ji y !^ y ^^1 v^py ^ y%ji i,y L^i ji ^u, ^u jj t jjiJlI 
jy~i iS^\ oUMl IJl* oM t J^-U yi ^>lll ^ Nl j^lj jl *ja?...; N ^^i t ^jJl ol^- 

ja j~~j ^s a^a> iyiJI oL?- *>\i* l^ t Uj ija^l ol;jji-JI ^ypil *UtfyaJ ,VJ^ ^ 

J j*ji\ olj>- g~i J^ yj t o^^ ^p- t|^- jl; ji JiJ— J7>j L^j . i^ywiJi Jl iJyiaJi 

Uajly OUajj/u ^liJI J^UJ^ j^JI jlyr- jl ^1 t jJLtbi^Ji J JliJl OyUJl ^ A^l^ ©If I 

* - * # - * * 

^Ul a*^aJ CJ^il J l5 i>-j Ujr.7 ^Jt^Jall jji J ^^ L'Ui; <L>JL^ ^jaJ* jl Uli 

U.h:7 ^-Ul jtSi c_-^SO J ^yll **Z L* jUy- il c ?u>lj ^*l iJL^i LjiAl y l^laJl <J <1>jl^ 
A^jij ^yliLl <u-iaJJ ^ l^U^ t Lil; U ; h:7 JaJJ J- 1 jj c ^01 jl If t ^^Jl aUp fr b fc l J 
^y j^^j ojly^l Ji-) ^y A-^J cJi^il J aJjj ( Jy^S\j ^Uj ^UU j^» AJjUij 1/ ) 
^» IpjJ yfc. yaJ^ ^-^^ jJ^» L?r-*J ^^" V"^ l^J^^ til 4 — ^ ^!y*^ ^.r - ^^J^ * ( *J^bL^ 

jj^asM jUJI y a^jSs^j d)j>jw* <ljjJb- -up oU^Ull fLs<? oyi T^^ji J^ 4 j^j 

Oj>-jj ftlp^l j» owaj 4^1 J frjJl J ^Jyi jj^-i S Ajy^ (jM\ ftlp^Jl *JwaJ ^ >^^ <kL-jj 

-bfjj ^jwa; ^i J^lp^il Sm jUJl ^uij j^bLl Jl^j -u, <Jyj V Lu^Jj t jUJI ja t<sj?r Jf 

tec c e- 

. oUj^-1 j-^^ 4 ^y 
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jUWl <uJ*J j^iL" ai> t JaPlj ^J jjI (1888- 1822) R.J.E.Clausius ^jjlT J IT 
Stettin j..: : :.* J a^C L-jXi J ^,-p r 4 JUj ojJIj 0^ c^*- S^S^L 5JL>JLll 4—jJiLl J 
jp\ <uJj ^ ^1 Jp oUyi^ ftLjjiJI ^ c~^ 1840 fU- J jJ^ 4**U- J^Jb 01 JJ 
£jjt> J ^^ *~~ Ji f^ 1 OK} t 1847 ^U- J H^lle JU j al,ySjOI JU ^ t fejldli 



(1888-1822) ^^T J,yUP ^ J^ 
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« Entropy ojyJl » ^-Li 1^1 ^-j^^S l^ JU Jl <-**Jl «Ju* ^JcJ ^i J- IS" ^y: J^*; 

. J^p Jl J^u jSf ^- ^1 UlUt cJi Ju^Nl Cobjl U& 1 J^p Jl UUaJl ^ Jy 
4JL jOsiill Jl Ibyb bT t ji^^u-U -bip ( <Pj*j£ jl) il^ <^l o^l jl ^j^T C*JI Jij 
yiUJI A-^i} 4 OjIjiJI j y ^».J ^jj^U 4 Uli SlUll 3JLj>-jJI 4JLJ-I jl, ^yu O^Ji fb U 

jjlyll *^j j^iaP aJU- irfj^Nl Ay jl Jl lg-*<aitJ J*^!>* ' J-*^ Jl J^**^ <J4*«a11 t aJ 

^ t^l jy g*k>^ ji^" tP ^t^j -ijJL^j . j^Sol *U-jl JT ( 5Jj»-Ij ijij*- l^-j* ij\ ) t^j|/Ll 

J~^Lb ^*/*-^J t <L— L-Vl JjU^JU <_£y ii)j«>b j**jJ V^JLS" ^y^^ JUpI CJ&" 
4JyA^ jJUJ-l Jv Ja^Jl Jl l~*\J\ ^i-l *-P-Xi 4 ,5**!^ (1^1 J Ol^Uaibj yfcjjJaJl? Js*i U 
Jju? £Li <jAJl ) J UJI 5/ ^ iy ^j^i i *&* ^> JI J ^ ^ ^^ * {4) w>^ * *W> 

^jjj^iS" C~ol Jij . 4JUiVl ^JL>- Jl hj\jL*)l\j 4j\jjji\ iSyH j^Tt ^1 4^A5j ( Obpi-1 

S^aII dUJu (jia^^j t ^T f- y Jl aS^LI f-y Jy^ jl j£s \^j UJ oli»y4-l ^IJik^l jl 
Jjl Uajj ia5 r r J-l ^-^3^" r-iy c^i If . {5, oUj lJ^\j isy^ £j>c5 OljbyLi ^«< ji : iL'lill 
4>-j^ J 4 ^y AjiUii CjIjIp ^ 4jjL~j> Ly»t> jl : ilJUIl jj^yl ^aJ j^NJlx^ oUl 

dJLs-l^ ii*^ l^S^ OljUJi a^ JV oltr^-1 j^ Ajli ^JOJi t 4-^AJ JaJujaJl^ l^^.aj 5;i/^l 
4-Lj«-* 3^>-' 4>^j^ J OljUJI olibyr x^*J- J^ 5 t *->J-l^ JgiwaJjj 5;ly-l 4?r;^ Cju ^* -^y 

4iA^ ^JJi ^JliJl Jjklf Jl <ij:t4^lyj OUy JA Jr)\ Jpiv-3y ^-^3^" Ol Jp 

jp d->vi jl If i di*yiy, JUpN ljut <jU jl aJI j-Uj /^L-b^yJl J If J ^^ ^?>-^^ 
W J>l xJj . (7 >^Jip ^V ^^ Lj&tf Ul> Jiljdl Jl iwj^l JJl ^ISL* >^' 

A^Jai ^^JaJ j l^i" IJl^r J-Jj -^* dJLb ^-*j 4 c^jL^-^Ji jjjyll j& ^j"**- JUpI AjoL* 

^-1*^* d j^r* -^*-^p (J— ^ Wurzburg ^ J^j^y 4*Kj ^^3^* J>*JI 1867 *U Jj 
Jt-U. ^yiJux^ jjy 1871 j 1870 j^UJl ^j jjaij . aJUj ^^ JJb d--^ j^ ajc-U J j^Vl 
jjin^ ^ai / <. l^i <L-uiJ j> rf? Ji^ '^31^ V*^y^^ *-r0^"^ *^ <J ui^Wl »-J*>UaJl j> 
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. j^ iSj^s^ ft y> jiwi j^i 3ji>^ j^ji j*i& 


Cj** 


Guthrie Tait 


dy~jy ji— Jj y> c-i^Jt jJJJ> J 5-jUa^Jl 4_~U*)I i-pU^JU bT jyj J If Ujj 
^Jt^ SliJ jjI ytj t Kelvin ^yilf ^J ^jJi A~ ^ij ^JUl (1907-1824) W.Thomson 

j 4^Up S^iJ J^l ^j£" oij t oL^IjjJI <J 4a^? J ^liil <uJyj t-^ d->- t 1834 *lp 
j^vwiy j^uii 1841 *U Jj . v^oJ-l ^JL-I j-u ^ Ja^ L-jJi* .ujj Jj -^ ^i/ Jl 

jlf <U-JjJ Jl Jl>-j jl Jjy Ju-L" Ajl M[ S. J^l Vy^ *;y 4j"Ul>-* CJl>J (rA t L^A\ 7* yJ^\ 



(1907-1824) ^yiiT ijjj Qy~+y $ 
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J-H) J^ 4 ^*^ *&*\j* ^i*J ^jl; J| 1845 ^lp 4?~j£ Jju O^y ^*L- JLij 

<pL^ Jl J-^jj t S>1/JJ iS^sM djiJI jp y^lS" 4jjtij LJy J ^aj Ak IjJ t Regnault 
li-^>j ^^.sJ^SJl JaJ~1 (^Jwj J Ajj.*~>*j* ^y^r j^-^J j oUo Jjij U.J dJ5 ^r>v> 

Dumas Uji j Cauchy ^S" ^ ^ ois~^ &ULJ^ OwA^I j^ ^1 If <• Ls^ 

J ^LiJl v*~W ii-JiJI iLu-l l..^;* 1846 ^ Ip IjjI^L,! Jl aJ^p jl^ j^~*y Jyj 

j^jJ 4jIjL~>- jl S^L* <w.Mg.;U lJUb 4jy Jju ^1p^ c L»Ip ju. u£- 4jly 4j Jiii?-^ ^Sw*^P 

j cJUaifl JLi ^jMl 01 <a\j&\ Jp diii J -UipIj t ^ j^X. 100 yi <Ul j^ ^J^l 
# « <* f f * 

i—iLliS"! JliP <j\J ** c lJL>- 1-JL5 bj~~*y ji*XJu jl jjJ-ialwj lyD ,vAil UJs*" - j|js 3 M /f* ^^ 
^liU *jd\ UjA^i* ^^AJ jl J^-j il t iiU- j^-^y Aj^aJ jl ^^'^ J^UJIj ^KiJ. 
jN ux>*jij^\ bysy 4±Ja> C-x*^ JLfii diii £-*j * apU-M l_^s^ ^i «ul aJp J-j ^1 <_£ JUI l^ 

Ji ^V <J ^>|> *W^ j^ 1 <£;JLr> ^ j*^- t£^ J^ 1 u^^i J* rr^ <3^ <j b-^- 
jj Ml J i^liLI jjjli o^Jai ^^Japl Ur Mutation SyaJaJl jp De Vrie ^i ^^ hj&> 

Jp i^ULl ^ { y&>- J^~ LjILi^ J ^j>^\ JL^JJ ^L?- 4>A>- Uajl dy~~*y ij}\ -^j 

1 XkJu 0I3UJI jl : JJlill JjU iibr ^>Ji ^Lj-iJl JsUiTl j* jllall j^^y ^JL- 

jl ±*r 33 t u^> N jWl oli^ ^U? yb ^jijL- °273— ^aJI JL.P yu^JI Jl J^j U jl 
jh jlJ jl c^ ^jiyL- °273— 4^-jjJl jl ^ss^i jN ^*^ U 3ljU JS" ^ *>Ui ^-o dUi 
Ot>-jjJ IJbJj- UL- r- >l diiA) t J^JI J J*ry Jl ^j: SjI^ Or-j^ Jil ^1 t jijal* >vaJl 
(J _V U jLe^-j t ^ °273— c5j^" yUaJl Orji Vj t <j"Uj A*j *u^l aJp jIW t djlyL.1 
J^JI ^T Jp iJNaJl J w ^*j dJL.bi r ^l L.^ J SJU'li j^ v li ^LJI UL* (V^j-iJl 

jiSv^Li iijUJi J^>- ,^-^-st- iijJa^ ^cvL-^Ji <Jp ^z 2 ^ J l5-^ jj-^ ^^ jj— *y ^1* ^ 

4^»>l aJUJl 4^ C^l;l Ajj^ 4^ cJtf 1^1 31 c ^^J^j i^> iiU. Jl 5;l>l J^ 
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pL~ Jl JaSj. J-^l j dj~jy 0^3 • ( ^^* ) *Jjs* C-oJj 4fyU ^ ^ y S>|/U jl ^^pIj 
jp IL^l-U a^ij ^-j ji dUi Jaj J\j a^Jj t 1874 ^Ip J %j> jp l^ ^jr* j^ J^ ^Jkj 
Ajjij ^P )) AjUS" J J^- ^Jij 4^>j I^pM J^pI f t J^- 4>^>- *^ Uii *^w^" A*UaJl A« :; h 
OjJliJ Ldij AJUaJl J^Ua^N A^ULl 4^1^ jj-^y a_J j>-^j ^JUI (( a-^L^UjJJI oj\j^\ 

y*Ux* m^fr ^p jou jl Jjl>-j t ft^r^l^ 4 ,..., .. ]a- . » ll JI dijl^i^ v*JLtLjj>^dl ^y r- jJL^ 
(*jjL jl j^ ai^L* di-Uill aj^I^JI ajU^I jl ^ t aJjL£ J 7<^i JLi a-s^L, ^kl*£ A*UaJI 
A*UaJl frl^l IS" jl> Jubu OK" JUi AiljaJl jp ^*tp iwUl jjlil olj^iaj *-*■ J ,^-^j jj-^> 
4jUaJl^ ojslll jiy c^^ Aj^iaJ tf> d-^*Jl J^ iUipNl 1-U A*iO» t U AuL^ l^ UJ Ajajly* 
JL>-y J aL*P j£" ^JUi Jjj^Slt i^^S" ^^^-4- A>-j!l 7t-^U)i JuJ j>» Qy~*Ay j£" If . U-« 

. f j-^>i^ 1-i* (J A*^li-| jj^jty £*>j£ Ji ajl* ji^ ,-» ■-^: v^j-Xj ^.M^tg'.wllj ^1^^x11 

i^lp o^J jU-s^l 1842 pip ^-ii 4 Aj^laJI Ji* aJ^rJI UJb'j^i Uajl j^*y ^j^ t ^>Jj 

J>- J »fr^ 5Jb 'L* *r-^ d -^* C* JL-^u-l -x5j i 4;l./all *foL-Vl J y^l jIj^ ^* ^J^j 

aij t j^ 3000 4iL^ j^-iWl >p j*J\ jji- c^ Ji^ ^L-^ jIj^^JI jUi Ji JTLJ^ 

ja jlT sa.jp i>^! .liii J^Sf £*\ JUij . j^TJdl J^JI o,^ jj^l c^jlil Jp ^3^1 
. Jlilj cJjJl j> j>i>Jl aS^jJI Jp aj ^jj 1^^ L— -^ ^iXLJl 3ji^ J^ <jlr*^ J-^*^ 4 W 

uWj^ oli* JU il jL^I j> aj«JLj Lc ,5*^! 01 ^h' . -j l)1T jj-*-*y jl ja *s>Ji\ Jpj 
aJU^j \^j ja d^ H/^l ^Ul^ ^ JbJ^I Jrr^^" J^ J*^* J-^b -^ c ^^^ ^r^l* 

AjplaJ L*jj 5-JUdi jl J*^l ^ jl J L.-^ ^^ (^^ jl J^J j>j i AJli c Ajlij L ^ Aja«iJ 
Jl t 4jL>- y-l^l J y^j Oil jJI ol;^kJI J-iJ iJbl Ijoo^* ^jSy 1 dJDJU c aAUJI 4^Jx)I 
jiiSOl -u^y Jp t d-U; j>. jjU^jI^ 4JL5 ^ jj^j J> J*> ajI ^j . « ^1^ \^JS\ » ^^ 
djj-^; ajI^JI J c-ij-i jJI jjJJl ^^y t Um jl jj^ c JJb Ail Vl t aJ d^ULl ^1^1 J 


)A\ 
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J**> JwtaJl ^jXi ji Lip c Jli!l O^'Uil ^yjj^j j^ fU? cJuT p+to ^ij 

1.1* j*y>r jp jjC I^Lj *£jlLa 4^>l>- ^Jp jUJ t ^>- A-^XP*>Ul C-^jjji-Jl J-* AP^llI Aii*Vl 

o^ly-1 jl^ v^pV Jp Jli!l j^UiJ apL*^ ^ -Xi OS" (j-jj}^' 0^ UIp t O^UJl 
aJUIj Sjj^ ^ ji jCc "V ; J, If j^Uil Jp ^ t ^Ut ^1 J] >L1 ^1 ^ JuWI 

^>-l Jl ^Ujc* 3,1^ Oj-^^ <_p *— ^ J-* *Ar^ J^^ V^ L?* SJLp^J^ AJifJi lp»wi j^J 
* * * 

lj\J~\ J^ aJL^ Jp Jlill Oy\Ja\\ j£ epj£ JLLP jTJ JLii ^^ilT ^jUl 1*1 . Jpl Ajjiy a*-j.5 

01 ^-a 5jl>^31 aJI^JI lpr*-iJ 0>& aJUL - \)Jl£** £> 01 j& V : J> If <^j 0l& J*p Ji 

JS J oJ^-lj ^Lr*" ^P "^~*J^ ?~r* (V* SIa?.^, U «j|/i-^ jj-* Alj*c* <L*5" U^ JJ Jj>*~! 

Sj!>! t^J 0» j£c V, c 3,1^ c^ 13] Ni J^p Jp J^U j£r N : ^L } t a^I 

^jlyU ^ J cJT^l Jb>-j bj^i 

^pio 1 U^ Ul 01 Nl t 0L»lSc^ ^ja^3 L/'jCj^' l$^ ^ ^i *W~H tw^. \J&*j 
jI^^ju-Ij .>bj; 015") l. >J Jb-lj olf I J jJcJ 01 ^SjCj j-UiJ aLU aJLj-* a-^5" Ji S^U 

Ulr^ di^S" a-^5" \js?~\ Jl^I u^J^ ^ J^ - 4~*^^ liiA** ^ -^ Ujlp ( Mt* 

^ * * * < ^ •* * * 

j>jcil ^j^S^jC iL-j j^J J*^ *sy_r^ ^ ^J-*^ fjs" ^ (JL— II 7**-^ -**} * OjJflJil ^JLrJ^ 

jSj: N : Jj If JliJI O^UU iw *^l c-^-^U 4(djjfj>-Jl ^-x^ Ujj^ U^JJ ^LL 

J'/a» Ol^" *^-J^s L* i-iftj t jjJJJ Jbui Jp olj JJaJ Ji^ c ^ Jul L^jj^xjI ^^aiLij 0^ ^^-* <^ia*L 
JLiSI O^UJU .'( l^Jlj^l JT J 3^-lj l^i^. i^j^ j^a; Uj^p ^1 ) (^ji^l OjlyJi JJ o^kdi 

^1 i^JiAi J ^1 ) Ajj^ii i^jidl J ( ^^U^-J ) j-i-^ 01 J&± jJci\ 01 JJ jJJb jyL, 

fciJLi^^jsJl O^JU U^->yij 0U^ lij A^i* . (g^iU Ja-jJl ^* AilJaJl JjLj 01 j^j? N 

jiJuLj . Lib U^JI L^j^l ^bjJ Olj Ul U^JI Iplt jJo Nl U*j aJj^II i^Jidl Jp 
JpU" Cjj-b»- A-Jl^>J Aiy^ Jp OIwXpLw U^N t^jL*-^Jl ^JL.LjJI J ioJU a*-*I jJ^JI 
j^ Olpy 5^1p O-X^ AA**iail ^ii . ( *)\j}-\ ^>rj^J JaiwaJl j^ ) oUajc* c- *j^t J Jyc* i Jj[ i ^S' 
^ly^JJ A.s4i:/ o*>UUjj 4 i)\j>* ji&aj fj\ i Exothermic lj\y>^ S^U 0*ApU; : o*^pUJI 
j&j 4 5;1^>JJ A^ajull O^Ldl Jj-Ui bli <Jy^ 01 t A* **ry. t ^a^ ^ Endothermic 

jjij jj-j oi JjNi aIajJlj tj^ u^j^i * A ib j " ^* y*j J^^ oyuu >>-i c_j^ ^ 

AjLAiU <j;y]( *b::T^ 4 olyf J lf*^i3 ^ysJl (*^-i? S-^!^3 C*^ ^ ^^ t< ^ ;; ' J^*% aj}UJ1 
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Cju *j\J\ tLjaiJl J lfr~Ju ol;iJi *JaJ} t iJbf iLij c5^ J IJj>- 3jU-l fj>JI ^l> (J ^Ji 

dJifc* obpr ^jNl Jp L* bjt! t l^lj h SJUfc* obj> o^i aj&IjJI < r £\j>$\ jj fj^JI 

Jo j-b j>» ^ ^iJidl IS\J\ i jJ\ oJU 01 4 Jbl j^UU ^(^^r-Ji p ■■$♦$• ^^ 4 Oj^Ji jl>- 
iJI^I olil Jl^Lii jJ^J Aii Jbl j^Ull J ^py& ^>L>- jl J^ jyy jjJii>u ^N 4 <jiiU 

: Jbl Ja.....ll Jldl ja 4 Jbl Outfit ^i frj- Jp JJi 4ijj t iUipNl iJL* Ua^ ^^jj 
Jpj*^$ 1 4ju*w 3>J^>- 4j>-jj> J i^ 5JjLi* ii^^o Bj A ol;-Ul ^ Ol*y ifj£ ^** *^J >^ 
j^ll *+ £Jj& f 4 joldl J.5L0 jl oi;JLU r-b jl Ji <j^i 2Lj c^i {.jjl J *lbb j^j 1 -ol 

^ ^J ^ft ol^>- (J 1 3 ■ ■■ a.* C. + fr* Jl» CjI;Jl!I ^iaw j^>J JtfJLP 4 BA obj^M <<* <-^>"^ ls^ 
Ol v-4 LjSf 1 ^AT ? Jbl j^UU tf^ dUi ^ J*i 4 5^- cAp :y? j^ jj ^Jadl ^ 

(j 3a>o i I* 1-Xaj t iJLJM ol^>w« ,v?^ ^t?bw>- j\ oj^i jI jww jjp jL~J-L Jj^Lj 
ju Nj c yii? jJLku" jl c_~£ Bj A (jyji j^ BA ob^L-l jjSo" U-L*i 4 <£ApI Sj^^Jdl -Ul^jJI 

0* frjtl JL4 Jb'JUPj <j"L»^j L^iS" frlPjJi oU Ojyil JI AiUaJl d-U Oj^l cJUaJ 01 JUL) 

CJIS" Ujup 5JUJL1 oj^jl j^ Ub ^S) obji-1 j^j J0u jtj-^J iLj>JJ aJxJI ojyjNl 

^^ ii 4 iLji-l ^HJj^l js~ ^j-Li j^jC ^JuT sJwai 1 L^Jj 4 ( ^yJiP^l^ AJLj i (£\ ) d^ljjJl J 
dJUb jp ^-lij jl A-ts-J L*j 5 U;l-Xii N iLJLl ifijjj] jJJ ^a aJNjj J U jl Ja>-^ jl 

* * * 

J 4 ?t^l Jp 4 JL^-I 4)N u r-^j>^' Ji^ 1 ^s* pf"*) c v--^ iJj^ ^r^ 1 ^ *-**[)* ^JaiJI 
JtUoj U.^* -Ol Ja>-N Ji ^jlf j&3 . ^;l/^l oNMl j>j^» yj& a*Aj$ ^ Ojyj^/I jJcJ Aid/u 

JU jl ^ jjS^I Jl -ui^ Lf %100 ^ Ji! L*b Jfe U^j>yi jU ^l>l W\ j JlS^Ni 
Jl 5,1/i-l J^ ii^ J ja& ft^iJI lJUbj ) U^j^ j^ jl4 ^ JUI yb 5JN! J |jj>- LcJ? ItJi 

A}\ r^jt) t i^yi' *jj-^ iLtbi^sll J JWI j^Uil Jp jtP dl* A^a>-^ ciJlij . ( J^P 
U^.j c J^*JI IJ^ oLi j^p lijy^ OS" JjNl j^UJI jl jj diSi Jl J-^j ji a^pILlu-L OK" 
. dL-b^/il jav ^ > j^j^ Jl Oj>i. piJl ^j> ^ j^l jU 4 J ja ^ 

Jl ^ ji b tlr ^ oj^Ml f^fi* Jl ajjI^I oN*>U ^jiT Ji^ ciJ>l UuT ciy ^j 
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L^JUfj Ijbj- ik^ ajjI^ ill 1^1 Jp JjLJI ^ (f l^Uij jUJl St^LlI ^-^ii C-»b Lay*-! 
t ^IjuwI £->pl IjL» Jl J^LA' u- 4 3JLJL* jop i^*J ^-SJ jw *-*>j ^ I^ju a1*IT SjjJj j^i; 

***> iyu jl u^£ ^IJUiVl Vw?j Ji S^O iLfr *yu UJLP Ail ^iiiJb L*tS JUP Ja>-MJj 

l|i»J Jl ( UJs ^rsilr'b **^^' Ifdlly ViiLr*- **y*J \+**> >m 3 l^Jaiw? ) SjlJil \^a\^>- 
jUil J?tb Ja^oJi X; SlUul I^m^C Jy ^r* 4 ^ J^ 0* ^ J*^ cs^ * V^* 

t iuit* yip Vl*!/*- ^"j* 5 ( ^** ^j^ i*^ 2 * ci* ) ^^ >_ ^-i^ ci* ^y*-*^ t^ f ' ^ 

aM »^L£ 4 ^j-^li ^Jd <*y*-^' J^^ ^i 4**?*-^ J^ i?Lr^ s^r*^ UjLp jUll -iJUii 
jJi SjlLl l>% t L l ai\ mj» /b ^-li Jp AjN Aitt A^l^ A^-ji ^^iJ J^» J J^ju ( jUll <^l ) 
4 o%-jWaJl 5;|^>- Aj>-jjJ AyL*** cJpi aJLI* jUll Oj\j>* h>rj} JiaJ 1-XXAj . ^Jj>- <=rj^ ji*^ N 

^(ll^t ju'jlp LJ jJU ^ 4 J-*p J! L4IS" Sjl^Ll J^c? aWI Sjji ^ AJb^Ll oJU ^ii 

J^ J-* Ji^V V^" gr" 5 j*>* Jf <& %ioo y» ii^ji uT^ v of 4 ^J\ jju^ 

aJ7 ^ . *Llj ^i ^1 Jl l^ 3JL>JI o^ j&c ^1 JU&J h*\&\ iilWl ^Ujl J 

* * * 

l^JL^u*J l)I *^l2i*-J N L*N 4 aJU-Jl! oJU Jup l^ji Laij! b[ SJjUil AjCJLp jJI~u- 4 oJl^T 
of LJUi ( c^i 5^ if^flt iN\ {\JJ*cl*1 ) c^-1 NUJI *jj> d\ \j*j\ bl Ul * 3a>-^ 3^* ^j^ 

JJi^- 4 jc^lj y» If 4 jUH 01 . A^oyisJl ^p- AjyaJ^fi ^iyj Ljj:> J-^|y bi U^P^ 

^ ii^jA oJU J AJ^J 4 IjU Jlj, V AiSf 4 J^u C U!i OlCl ^ <JU JPJ iJU?l ^ AJU JP 

til ^ lT^ J^* ^1 -^-^ ^^ ^*^J cTt^ 1 t^ ^ J^ 1 C*> V"^ * ift ^J" 

0,1^-1 -jA A*Ip UL^>- ^Jl!1 J-«jJ1 {j> \~^> Xjo'\£\ (j\ 4 rw?jj lAAj 4 J-wy ^ji jUJl Ja^wiJ 
•^ cJjsj l^P-U ijj>- AJLA jjp 4 aj *yu <£A}\ 4 J-^J^ 1-AJh <J>^J . aIS' oAa> i Lji jjP 
J^JI li^ ^)a7,,..; N \^ lij . J^Jl IJ^ L>Li AJLt 0L 4 jUJl ajl^ Or-ji Jij ^ MjaJiS 
UjlpI oi d^> bN ) j^LJi a*->j Jl ^r^li^ t aJU^I aj)1^ aptj* Jl jl*ll -^ ^* «^j 
ONI cJLL- 3jl>l ^JJ 01 Oji ^ ^j jUll Jai-> Jp >lii iLW 4(ol^T c?^ J^J* J^ 
Jb*JLPj 4 Aip CJlT U JJ Sji^l Ajr-j^j Jjill a*u>j Jl ^pj^ll >j*i d\ JI ijyaJill ^ 

. ajU 3^* L^-Uju fji" ON 3y>U- c*>*-^^ l^jji cJUii Jj aWI O^J 

L^*j 4 aM *-l^ J ajUp ^ J-ij U^* aJI 5,jJdl oJlA aJLL£ jup ^jjiT <^lj 4 Uaj 

^ Ajl^Sfi ) aJN! J**- Jl Lbl J-^y, jJ Aili 4 a;!^! ^Jl^r ^ ^^l ill^l Lr ii^ 

^ Ui>-L" ^il ij\J-\ j* \*~> XkJG 01 ^A aJNI dJu ON 4 ^olOO * 3 sj: Jwu- ( Ms* ^^^li 


\Ai 
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5iy^ JUP OjjjJl ^ ^liil ouoJi J ^!) 5jjjdl ja *\j$i\ iU-y J >,UI Ja^l Jl Ug-a.lJa.T 
tf S^iL* i>Lr^ ^r" ^1 ^' <^L* ' *J"Jl «-i* j^ - LaDai* 4LU0 ^jjJjJ^ f ^ -^ • ( *^ 
4 LIT olL^ a^JI 01* t &*£i\ Jp 'S\ 4U j^J 01 Oji ^ ^jUI Ja^l Jl j\X\ £j±\ 

( jj^ 1 ^ J^ ^1 S?j) u*^ 1 4 J*3 • J-* Jl -^ ^ y> j Or* ^ ^ M 
£. t ( ^!>i ip^UI ) }UI J^l J! ( c^i>l 01>I ) >U £~ll ja 5,l>l ^ Ui^ *-^S 

^jiJl 4**S" Oj& dUAJ 4 ^Ai A-jliil J Ul JUb J*jy j^L- Jjifl 4JU.I j lj\J~\ 01 JjUll 

J l^ JjSfi 4JU-! J Jit Ja^l J! Ot>< ^ 5,1/LI JUsil Jup 5J0>di (-Ly^t Jb»jJ jl) 

liSsJfcj . 4„frfl>«J> Oj|/»- -b^-Mj C^/*^ V^y ^P^ f ***j* *)[f- ^O-k ^\ C-l>o J,p\ 

Obu^ olJdll 0*>bUJI U» l^Lj^ a^p 5,lyLI 4^ S^UI Sjl^Ll i*^ Dl 0^1 U->jj ^J\ 

^lil Sj^t 4-^5^ 4».*J J-^b- <Sj\*~i ^ &*? *-Jj>^ J>*> c/"Ji;>^ Ojp Jij . 4-jj^iMl jyw 

l^L* (j^l^ ^ i^w' 4 OJ3UU ^jST^-l ijjJaJl LJlp j^ — 7 Jl c 4-5^i Ai^JaJl CJK^ 
41?^ 3ji^ o J>s ^ Jp ii^Ul AiUail CJlT lil <;l 7w»yi j^S 4 .iJLib^ydl ^ JjNl jj^U 
4ill? O^j 01 Jb ^ 5JL>-\jJ\ iiliall oJLa Oli 4 jUJl O^—J J ^ y>-b a>\U5' O^Js> / 4 Lb- 
J iSji-\ 4j^JaJi jp O^iiJlil J^ JU* t jJUi ^j . (AJlajflf AiLt ^1) jUJi IJu ol^SC 

4JL^* jP di**L 4-^LJl *^^pL^ C^jJ 4: — >• 4jI^J^-I ^^L" 01 j 4i*U 4jjjw? JjMl l^l^U- 
^yU*ll OyaJl ^ JjVl XbJl ^y>- *^» j- U ^lyJi\j jUU^jI JU-$3li 4. ^iSCil JjJJl 
♦Japl ^^dju OLftii J CJlS^ 4-5T^i Aj^iajJi ^Lb j^Jj . Silll J 4*tr^L^ 4^ JUl L^^aJl OUai^j 

^i ^^j £lj* jsj 4 ^p ^ui jyjji iij^ ^p ^LJi o^Ji ^>-^i i> oi?*>Wb ^^J^ 

V-li iiLiT 4*L» oU-w^s^- ^ idiiLl Ajl-b -Lp oilll O^T Oi <&t jl Uor-^- J jJU i 
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UU s — ^ t UwJi J X*jy ^j t ^1 ^l^j Jl£it> f U^l Uj l^ iUJI ^ N, iS>^ 

1^%^ *jp\ oU-^li oju o^jj t - 9 m ibi j/" i^y ^i i-ujt ji <^ j^ii jp j** ^ 
jj \ v» ^ v*tf ^ iif W^j t/H «iyJi ;l.uli r u*.\i jr ^ Vj^ J-- ^ v-tf 

. <uU kl-b J l-b»-lj ^J\ <tU>- U ^ Jp lji\i ^iL. Sy O^-y N SI t *lyrl Jl ^Ja^* Nj IJbt 

<*-> o>J fti^-i ji jja^s ji jt Lv ^ ot u jja ^j u! . ^ ^^ i^ ImJ, jl^Vi 

i*Jb ja i OL4I ^ J, aJL oLw> ja U^Sj J1JLUI t v l^ ell! Jl^Jj t ^ UUdl *L&1 
^ 4_JiiLl c-b J — u Lj^j ^JUUi ^IjJJj till g--~j> ocJ? ^ Lli o>i-L£ g-H* 

jlSLii f^P Jpj (i^lLi uL^> ) OliyU fijJ> Jp 5yaiJt sJL* j ^^J *L ll^Jbj 

. U^*Jb" jl Lf*-]a^ 

*lp J D.Bernoulli <Jyy . :> Ja*Jl ^-^Jl gjbj-iJ^ lS^^ s** i ^'* "^J 
i^JiJI J v-lJyi ^JlyU Ipi ^y* (JVJl dl>y£) iL.bjjjJLil ^p ^Jp ^iJ J 738 

a-^- *-* (3-4; Wy^> LfJJ s-"-:» Jl f.ki*-'' LjI -Lf t ( ol)UJl.) JUJlI Ajlji* ^5 Ubj {j&- -1 » 

1^1 -1 : aJUI <*UI ^yly^ £%W <Ju^j . d-^J^ j^* l?^- ^ -^ -^^ / ^ l£>*^ V^l^ 1 

U jOi lg,l^^„^; ji j^jC -3 . c^ai 13>! Vl oUU^I ^^ J jJl^J Vi * 2 • ( ^^ ^ li ^) ^ 

o-U jl Jyfi\ ^IcJ ^^ \JL>- Aaj^- iS^>- iillAj La ii^^^vJ IJbj- e^Jw? ^U. ; ...^ > - C^y^ 4j!jJa--Ml 
l£jAj \}jy j£j 1 ^ |f ^c-iiNl ftU^II yJ Jp 4Jii yj; y^j . <-1p JiiJl Jb} lij <i^J Uiajl ^VfXX jl 

t ci^L li^T U5U J jli-J Jl ^^Lc ^JJJU . ( oj^ jp j^-LJI ) 4«-> Jj u — >*i £jUl Ji J»^>o 
^lyLl o-L^ j^jc^ LjI If t ( 0I3UJJ ) 4Ji^H /wl^Ui J^i -l^ Ul •■;>..» ^Jl ill; ^. j& *^>\j>- JV 
. ^-^jjl j* ^JtL L. o<o J^" li l^I ^l>>- JI jw If t frl^IJ UUo^ jJ US' t^Pl ^1>^ 

JiliJ ^^y- 1^1 ^yjL--j 4 LL-P ^Iji M JUljjdu-Nl j ojjjr-jil uU^J-l ^Ap Jl jy*J -3 

^ jjl P Jiill JU liSUj . LjL-L> *^fr J 4JI o^-J Lm.L-1 IjLw 4-l* Jbio IjIp # *ly& jJ^J »l.,aall 

lik aJI ^ ^JJl^ (J -^il Jp Uyi yU ( Ji) Ja*J» ^ ^JJ^ M 4<wy j ^r-^il ^cij 
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yt> U ^JLa ^$3j i h»\J\ \jj\£j>\ ja ^yji j\&\ w^Uj c£~*> l/ 3 ^ ^ ^ &>-% 

^-xi ^JUl JJ.Waterston dyi*Jj .r . r ^Ua^l ^j-aM ^£ y>j ilk^l* jJbJ 

* * s 

[£ Ijl*- iij/Jil oljUJl (j^^ t>* b^ V^ j^-* V*^ */"> 1845 ^Ip ^ Lxlil v«^>i! 

* *■ * 

jl -jA Jjl OlT 4jl If t AJlipr Cj1S^>- Jvj <Jaiw^ jUJl Sjl^ 5j>-ji Jv 5-w-LNi ii*>U!l l^J 

:>JLp *lJ^- A> l.. «*Ui> jUJi Jaiw? jj^ t L5 k*^J^ 4^^ ^/- /*jyt Ol*^ j^ ^Lr*"* ^V* 5 ^ 

jSOj ' ^jia-^J^ oli^l ai* a&jm n^jA J (AJLr^-i iili&l ig\) < r -*£l\ jZ+~z*J\ ^ <t\by>r 

^JUi t^^—Jl ji/*^ V ,- "» ) V 1 ^* 0*>bjw ^ C-i^U Jj c JaJ-l frj-J Oy^Jj \^ j$u 1 

U ^-^ V ^Ji » Ob L^Jb-l ilii JLij c (10) S r iJl 4-Jp 5u^» U^Ji OJu^-l JlJUll jUi^l <*V, 

01 Ja>-V ii U*aij jtfl aISp 0l& t ytVl Ul * « ocJM f Ul lyaJ OU IjJasr C ~J 1^1 ^>- 

t . . . *rty I *> ^JkJl C~aL liUjt jixJ ^Ji jflSJ-l j^ bOPj oljlfii j^ >t>Ji JejZ )) ijjjjl 

jl;U j^.k^ . « 4~>U> AjjlaJ L^* L.L.1 J|^>-V I *^fr ^ ^-J { \^i\ UA1 jxlj 

c^i jjji c? (<£u <*>«) ^>M t*^ f^ <** b^ u^-4 otr ^r ai&iwi 

^AJl ^ ^J ^Ua^i ^lijaiM ^ ^U-L| 1892 »\* J 1^-1 c^J» ^-yj ^iJ jl ^ 

- i * 

yu; Ujl^ ^ij 4 1860 fU Jlu dj-^ Jli OS" A-SyU ^faJl J < ^Ja A Ji ^ juJI ^j 
Lj^^x* juj SptsJ^ aJub ^ii . « I^UIjJxv^^ *jjj^ ***^ ^^j^ ^^" ^ » ji**^ oj^j Ui^* 

c 

: J^j i| JJifl SylaJi Jlu Oi)UJi J -L^J-I Ai^iaJl j*yr 
uJaJI 4»,, ; U^ jl ^^ *j|/^l <>-j^ '-k^y £* ^bjj It^- 0|j i<y-o li/>^J iiiuJl U^ i^»-l ji iUUJl 

0>p JLi ^-ji;^ 0^ . loaf I^a* 0^ 01 j>X jj^Lil ^is-il JajLl 01 ^X[ LC t >^Nl UjL»-l 
LJU boJ ^ fJ Udl ^^ o^ Oi-^r* t^jS> uk Jc-^l 4iULI ilNju Ja^JI jL-11 J> 
J>-U! oljUJl ilSo^l Jl* t yhl^> ix. jS3j . jpLAS jyU ^ ^1 <>w» JlTj; ^y: 5JU-j 
(JL^il iiLJil -j±*s *0l5C*l aJju ^Jui^J 1^1 jJU t ^1 jU- J jlp jLiil^ jUJl ^ y^l-l JUjIj 

t^^yi j^ SOpU Jp ^ 01 v^ d -^ ^j^ if^3 * O^^* Oyiij0a^»l Jji ^ lf*]aJL ^1 

i-lsil <.L,aH ^wajl CjL^JI j^ aJ ijl^ V ^Op iS^- July Jp ^C ^JLJJU t i^LJl i^yi 


UY 
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L«^p a* jj& UU otjUJl ^y- £- jirf ol^i j^ a*j-jM dJU ^1^- ji U-i^-j bli 
aj,UU ^l*sM J*S I Y*l W ? S^Ul ^ly- jP J J <V" Jl lijyy jl j£r f U Jlji ajIAJ Jp 
*-• l^iL-Jl ^ +£>J\ Jp l^ii oL» C-J a* jj£> Ju*JL*i oU*ly»Nl dJu oL->y £• oljUJI Jp 

Sy jST^ 1^1 t Uti bl t JyJ jl j£r 6 ii^j 4jj^ <JL» VI ° W-4-* ^ Jj* <^ i>* ^y 
SX-Li A*ib Sy 5 Jr ^ Jp 5L>>* jybJl I A* ^^Ji* d-?- 4jyw» <»L~ * Jp Nj ^jU* ^JlJ U ^-J 
aLjUI JJ-I jIjSj ^->o ^j dJUJUj . l«-i; ^-aJ! Jl jlpj; Ji~>yJl 01 £->yi ^ . W 
ot^U oUyji jl Ll>>I bU . fcj^Ll oliil iy^l fL-jf-SlI v>> pi-* ^W t^l •■** J* 
^ A*a£ .aUjLI Jbjiji pi; *J\jjjA\ iS/U jtt cfjX & *$j ^-^ W*- L** £y** ^ «■** 
i-pyil 3jl>l ^ V-—JI JU jl ii>Jl *-V ^ku-Jj * ( j>*iP' J* °* <>* ^ U&l (aJ-I <J^) 

.«....k^l oL^iil Jp it^Lf Up J^ Lf ^ 

( hj&\ J\ a^j^I ) ^Ll jUIl ^1^- jl jL^I ^ LS>U ^kJI j, L^IT S^tJl jl 

O^^il A~p\yl- j VW~^ -^ ^ lT^ ^Lr*" ^"J^y 4ai->jl ^1« aJWjJI A^UaS" 

^jj aJ a}j£1\ (OlijsUjl) OL-J-I V fyS j&\ 4-ji^i.jJI OiST^LI J <^f t (^ywaJI) 

«-• LaIj^-J ^jLs^Jj (Jjijl UjLS LJI^isp ^>tJ iy» SJLs<? 5^*u^ oIj^S l^-os-« l^?^il 

* * * 

^p JLy L*^ *>^ jli l^ jlJ^ C~oUaJ I i| aJI y^ ( AJy ) <J^ j^ j^iil^ . (Jj>^l\ 

f l/*J c oUiUaill dijb ^LjI ^ ^,ly- jjyj N Ail (^1 t aJIL? ^L-»>- (jl jjJ j^ L$J$l\ 

t ^U or-y ^fl A. jl w^; 4ji «->yi ^j . Oi^jJL! aJ^JI <^i*^ iiliaJI j jUai; JL>^j V 

k-i oliyLl OAii ji t Nlj t ( W aJIp ajl/LI a^j ^Sj <1 lil JiVl Jp ) y^JI IJu Jp 

Jp cJaiwJj j^LJI y^ AP^w jUJI Olipr JT OjLJ c ^UaJ JT J a*S^-I V*U? j^ 

. Ujai 4jL>«-^ a>«^0 0-1^ 4 (J^P*^ 
Oliji-I oUlaia-s^l J-**^ 4J^- jyw j^yf* t ~^fk*~i jWl iaJw> A-s^i-^ 4^W J^wj 

5Jb-j Jp oliyLl oUx^ :>-Xp Uijl : j*^*lp JJUdl Li* ^ J^-^y • <A^* cU ^ ^b-^ 
j* * * 

Ui>J 4 V-U* ^Ja^-j jl oUj-sdJl jyL - U^JIjj t SJL^j^ aJC J cL»JL^ ^jjj^ ,jl-bLl ^ o-L*^ 

* t 
iy Ua»I OjI^J^ jl~bM j^ ajljc* a^-L*v« Jp SJU^yi AJlill J oUj-^ail jJLp jl^l 

OlijA-l Ailif Jp 4 ^>|j yk ^ t Oliji-I £jl*X*? y\y cjA^J . hw.,^JI jljjl 4 oUj-^Jl 

f- ^-.1 a5^- *</jsU iJ^j pjjj-l SJb-j ^ oli^j jap jbjl LIT i»i t ik^ill l t iP r - Jpj 

Jp «J^=» SJb-l^l A>.J-^ail SJLi U . 3Jb-yi AJlill J jl-bLL oUlaJa^/l JJU- jbjl Ua-j 

jl AjS/H Ai^aJI LJU; U&kj . (apUjuI ^ju U jl) a^T J ^aks^U ^^ ^-- ^^>r 
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^■■■r^Jl ^ Oli^l ;>0p ) aj^U 4ilS&l Jp ,Jii^ l£j^ t^ 0*;^ J* j^ -^-^ 
. 4ja-^Al a*wU <<y- A*/» Jpj J^-yi frtJjsM aL£~ Jpj ( ^~*&J 

( aJU-1 fiJLa <J jUJI Jhj ) SiLJJ i£j4*r\ <Ju*_j)l j> CUaJLJJ ^ill a>*-^JI aJLa itJ/j 

Jv aj*>U JJ ^J>Jj dJL*Uj^yil 01 Njl ia^v&i 4 ^jUAjjiaj ( A^^bj^iil ) Aj^^U a^j^U 

aS*>\p LjajC* 4-fyU AjJiJl Ui *;^r^ ~Orj$ f s -^=e kiwaJJ ^^ ^"J^J j^ Jaiw? 

tLb*. ^JuaJ c^jLw ^c^r^ ^>^ **^ ON ) V s£r^ ^J^ **^ Ja-*^>j jUJl Ja*w* 0>i 
*t£/*M AjU? Ja*-^y jUJl 5jj^»- A^-ji J\j aS^P ycSl^J IJlXAj . ( A^P^ aj^* j AiL£" 

. a\^A-I aS^J-I aSIL> ia-^i* *»* c. -La jUJl S^l^- a>-^ o\ ^j <TiSji^\ 

£_y l/* **^ J^ ^•-* JLP ^ <<*j l$j>-\ *<h* <>*~> Ji M/^ *iJ*A\ <£*}b 

qIa if+^Jj 4 ^ij^r UX c^jL-JLj ( Ula~-j ) 9 jyj l^li jUJl JJ ( a\SjI>w* jl ^1/^ ) L* 
J tc^- J^J "<&-\ <*UaJi jl ^JJi ^*» Vj t (( AiUaJi * jy ^jLJ ( jy U jl ) Ajjtai )) L^liU 
JJajj 4 <_ — >J <^u/> JjjAj j^Jj ^1 Ji frc^r>- {/> '^^ ^Uail jU£ Jj 4 l^Ju ^ jUJI 
IfJ jLtll AJ^iJ J l^-o- j^ Jjl Jjj-^Li jlT A]a*-^u a^J j> A^i NlfrJ A-S^U AiUaJl 
Aj^JaJLj Oliji-lj iUspNl ^ji Lf c jUJl J oU-J-i £jm 9 jyl Ujjtf Uajt IfJ ^jiaP* ^JVj 
J A-JUUi aLwij l^^aj Aj^iaJl oJla oy (Jp a^ul! C-i^i J j^_x? t OljUJl J AjTyi-l 

.Ai>JUL>]l 
Aj^U 0I3UJI L / 9 ^- t>* U^ ^/^ ^iA^^ jUaiJj tULJlj Jej-^* J^ \&Aj 
i. AJJ^Ll oiS^i-l dJL-bi JI A^j^Vlj U^UI AiUaJ^j oji^-l A^-jij Ja^Jail Ji* ( lu*y~M ) 

Jxjj ^^l* VyJi l^[jjy>»S" Alaj-tAll 0I3WI tj^j*- <j^*4 0>i OUaiUj OJj>-j lij Ail ^Jp 

aST^I J ^jJ jwlji ^L^ o^j Jb'JLui ; c^LJ-L. oi}UJI jyl^ j^ c->*^l gJ' l/ 9 !^* 
IAaj t *^JI Aj^Jii jj$> Jju Vj ^p-ij 1 IJl^ (yaiU; Ji jU.1 oi Jj^-^SU JISj . a-jj K^>y 

. JUi y^p ^liSI J^aiJl J ol^- U 

AiJbl tUr-i ajwjL 2U4U frlij-^i'^j/ ^ C^^^ ^^ ^Las^fl JLilSLlI Jj? la; OyL 

j l^Jbj If^l^-j V^^l J*4-* JJ^ J^ ^kj * tUo>-Vl jjy* jja; (j;^- jj-J 4 «^ 1 
i c,. j. fc ..,H IjJ» ^i 4 ^/^^ y*^^ V^ ' L * J ^ icSl^ l^^a* ^Lill ^Jp Uiaji A»jx> |f 4 l$f^L*j 


>A^ 
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Olib^U ASy^ ^L^*- jP Jjj— ^ lj^> -UJ jl ^^Lc? ^>- t U-jj HjLJjI 4-S^J-l ^JaJLj ij^ 
y^al J ojia>- Jjl jl i£jl~\ Aj^JaJl J oU o*Lwt4-i^Ll 9 jJS\ 9jy$ ol)UJl J ^^y^ 
i0> Jaju ^Jl 4-i^-l 9 j~S\ 9jy J Jjj— &j> 4w» ^^w <iJLJjJj 5 ^Ua>-Nl ^iJLil^LU 
S^* L^>ti^w-1 jUjJ^ jM c (( JUjJ^j — Jj^***>^ W )) <jyt* Jlaf J L^— *iJ ^jJI O^^J-I 
4jw? c ^ol 4JL0- (J c ^j t <Ua£ aJLa^I, ^faj 4-f>-j ^> \a\s>- jjy*>& Jj^*-v>w* -L*j 5jlj 

. Ju>Nl dJLJl^JLI J v-U 
4jl oUN JUa^l ^JLJl^JLI fJLki~-l lyU* LSlyi (1906-1844) jUjd^ ^jj jS" 

jj£j Jl ^*j ^X^bjy^J! IL^L! jjl^ J^i jl LJUa^l Jliil jyUJt JyU j$L SI < cA,Jdl 
gjy <jjL~j ij^iaJ T-li^-i Jl jl^ Jj/b!l IJL* ^U Jij < Sl\p»\ p^l\ ^>ji\ j iLJ-l 

. oUL^Nl *^- J l^jij ^ i5T^*i* op 4*U? Ja-^p jl Ca? ^ iillaJl 

Jp J-^>- f LuJj Linz jd J ai*-!^ ^U t Lui J Jjl« ,jJy ^1 jl«j^ J IT 

* * 
jl C-JI c^iJl jUju- U*^>- £• <^JU* yt>j J-*p Jij t 1866 As* <J LJ i**U- ^* al^SjJI 

lil <jl) UiUl ajj!^ a^jJ iul^Jl syJI £. ^—Lx, jU- jt-^ 4aU* c^JLSl J&l fUiNl 

IIa Jl jUjd^ J^y jij . (Sy 16 6j IjuL. jbji ^UiNl jli ULUI SjlyLl ^ c^ipUa; 

l-U jl £•$ & (11) jUjJ^ jU^ jylL ^Jl *J>yu U j^^j ( -xl dL«^^/JI j^ <~Jij iJull 

j J^SI ^1 jwJl Jliaj^JI ^<>JLiJI oJL^U-l Jli* t *iJI 4j^ jjiaj J IjjL ^ J^iUJl 

^ 01 JJUJI j,s& jf. jicJi) Ji^X. ii>- v*i y>" i-iJl JJ^I 5j^l *U* ^ 

<Ja*J Ad)^^ ^^ C^>«--^li C h^-^-* tf~rf OliLJll Jl^ C LijAj l^,..flt APpJL; iJ^>o OJ;-Ul 
* t * t 

c^jLJLi ^ jji jl ^^jc 5iJL^ UT 4ili? L*^ SJLJ-I ^5 jl Jjj-^ illJJ ^ii^ C--t <iiJJ^ 

^11 o>* ^L^ Jl Ju»Nl ^JLJlSLl^ oN^-Nl J aJW ^ JL-jJ^ J-^y -Ulj 
L^p ^ (^jhlJaJl ^^Lull ^tr 7- yi?y. <Sjj-$>\ ^^^ (H-theory) H- aj^JsJI ^Jb" 
Ijk UuA l^\M i^kJI ^ oLj ^Jl 4_-^p^JI^ oi/ll oljiJl oUIjOi^I 
fUaJl ^ ^|^p July JUa Jj-Ssj jl j_S^ ^^^ J ol jL^Jjj C--JI ij 4 (13) oLb^Ll 
^ ^g^aJl iJUJl jli cOUIjOa-^/l ^ JJi ^Jp <JU- J (Oj^iNl J v-^SsPjl) 


^^ 
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^y jUa^ - jiap O^j^r ^ ^y J^ 4 ^j-^a7 j£jC *^ <ii^ ^u>} 5JL* tjk\ jfej\ \i\ Nj 
oUUk^Ni ja JlS3l ijJl OJb£ ^! *iji\ jc^Jl :>up 0l& *yJl yr Jf ^ ^U-> 

j^- \JLm A^Jj tl^xJl l)^>j Jo- ( j>- Oj^ijNl <j ^ywy ^/ai^J ijj^^ |1 :' 1 ^ /J^ *^»^ 

(yr*t: t 4j;JlIl ^JaJlj 4*Ja*Jl l^L-* ^y jt-e^Ji Jp t jUjJ^ JUpI cJ-Al^l JLaI 
djDlj JJj j^j ^l ^ JJI Mach A* cJLjJl Jll*i j> IK AiUaJI ^Jc« 1 *_->Uw>l JJ ja JfLJs- 
pi* . ^ Jti*l jaj t jy*-^ ^LjJ c^ 1^1 Jp N t i*T>U v>L, apOj 1^1 j^ ^-Ul Jp Nj 
IgiS" o^Ul jl dy>jAi AilUJl c-^JL* ^Ui^l Ofej} • If^l* c/^J J* ^°>*"J c5^ <^"^ Helm 

f Ull J^iii a,l&l JaiS d\ JJ JbJjJi JiJI j*J\ y* Ij-k d\j\ jUo^l Jp (^Ji! ^ l^LiJ 

t *j>^-I <k-*y <^-^* OlSw ^OaT c^I t ^i O^JU j> -iiJJ^ a!«jU cJ^ lij t *^Ui . <LjU 

^ bCf L^-b^l D^e 0i ju ^ i^il ^yill ^bJi ^ jsi^ll j> ^C U* ^ (iJLJI) 
CJK" JLij i 4JLjU J 4^LJl1 AiUJi oNU- cJds^ Jp (OL-J»l c^I) ^b«JI di* ^j^5 

0 A* ^-^ j> Jij . 1&JJ AiUJl oNU ua^ Jp ^ij iULI olso^ ^jy aJNju 
^Ui djii\ J ^> (Up i^l (1903-1839) J.W.Gibbs u ^ Pr .j.^^lOj 
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(1903-1839) u ^ r *j*g Uj^r 

J «_oVi ibjy JU>-^ii J$\ OK} t Connecticut cS<£j>^ ty J ^U ^J J oJj 4 

* 
4 1854 ftp J Jj ajla\^- Jl c, dl f aJL< i^ili 3L*;JL» J Jjb/I <uJLu ^jilj 4 J^ i~U- 

CJIS} 4 JLuJI ^ UW 4*^ JU* ^b" UxJI j t_Jlk y>j jJj^Ll ^ jujl*J1 Jl; jl a»j 

. SJL^JlI oli^ll J £yiJi \i» J £J oil^ Jji cJS} 4 1863 fU- i^JLil J al^&Jl 

ft t. t 

Jjji j £>lp Ol^* ^ iUxJ jf 4JJ2U IJLiy L-jJL. jjCiB^fl 4l*P ^j^fr lJU 

Ojl^ll ^L~i- <L^ ^p vl^Jl J! j 4 dX^\±*jAjA\ Jl dili oiUi 4 hJJ-\ ty 5jT (% iU 
4 J-j i«--U- J 4*^1^11 ^Lj-jJU liliJ ^ 1871 ^lp Jj . <jjl^S JpU; ajjjw J tg;^ 
*iJJ L 4jc«U- cJjc>- a^£ o^i* y&+%* Jjpr f-tf jl Jl S-^bj ^J^ ^l^ - f— *^ (U* 4i>Jj 

JjJ.1 J 4lS" Aiij ^AAt j^ 4 I^U V[ j*U ^J j^Uj ^i 1 4jU 4 V^yiJl 4~JL*Jl ol/jli 
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* t * 

^*^ t>* ui&*^' L^ S^*""^ ^ ^ *^I ; ^-*^^ V^i> ^JaII <T^" *^|/^J CJiS" 

Jij . li-95 L-jjJL* L>^ 4jL>JI <J ^y^ ^^ ■*■*• <■ ^^ <VJ ' C-i*iil ajjJL-I i_~~~j lg-*4* 
c AillaJlj *-*J~jj Jai-^ty S;|^l i^j^ Ji* <it* 4 *jjj^Nl (^jU 01 ^Jtu ^A Jjl <j cib 

. *-y[/tfl 4-JT ^-^J f^fill iJl* JjJ-i-* OLio u^jj^i J^Jlj-all ^ JbJUJl JLP ^LJNl jl 

J^r-j yj6 \*jfb ^ill ^iJLiL^/ll t^^L* j~JaJ ^-a c£>^ ^r^" ^*^* CJtfj 
jjl^j" ^p i) ^fi-w^Ji aL.p Ul . oji* ^k; vj^-^ 4ijW*-!^ o*ApUJ1 Jp jaIS} ^yjj^j 
4jjil^ 4_jjL*-x!I J-*jU J ^ Ju j ^JL«Lj^*/JI t^-^W* V f-*j -^ « «L*jU*JJ jip il^ll 
JUjJ^j Jjj~5l» jl **• 4 ^Jb Mf*l 4^1 jL i J-*aJ1 IJL* 01 jftp 1 4jjL^S^iC]ij ky^9j^i\j 
j i^Jc* 4~Up 5Jj? J lgJS" C^JtJ l^l Jl LJj^ villi J C-~~Ji ij*y 4 4i;*il 0^-oj UlT 

. iJlWl «*W Jl *a*WI <j~~>- Ol^ ^^a^ JJlii-jl jJLtj ^y 

Jp\jb" N Aj^* OJ;i J^ UJJ^ Ijlp ^^ UjPi 6jy0 Ji~J <j J-**Jl 1-i* (JV^ l^3 

\s> ' * • * * 

* * 

^jti Ui>l J>--UJj . C02 Li* Oi;iJl 3^JUi4 ajU^ <£ JJ1 jUJlS^ Lr Jj v»— -o*i 3JL>-^ S^i 

tll>b ^ U ^-J (Ol;iJI) Olir^l 0i ^^ Ji 4*U>1 vil *<^r^l <d/*- oU-ji 

oUlf 1 ^ alf I (^1 J iS^Ll ^Jal^j ajN t .^^>J <jy^ oWji ^>^. frL^r J^J 01 ijy 
ailUJl ^ ^T A^ jil^j t ^ ^ SJuUiij y±>}\ j* UJb-I^JiuJLl WiWi OlSil ^Uul 
4 jtTl jl jyji ^ JiJJ^ ^^^ ill>- J «JUaj N ^ L- 01 La ii^*>Uj 4 aJU- Jf ^ <£j^\ 
kJ\j^ ^> ttU* c ^JU^Vl aS>1 Ailt Jl ^U] 4 U 0^i 01 j^c ^S>1 ob>l 0V 
jJip 01 jUa^Ljl 4Aj^ oWj^ ^*^ ^ J 4 ^ J^^ ft *Ar^ ^J*i) <>hj\y&\ iSj^J 
^Up tf ii)J> t *>^« Ijlp ^>Jj 4 aLJ-1 cJ€ lili '. aJU^ J?lil ^JIp yk ^c?j4-^ <j^ *^^r-j^ 
4 ^gp-^ IT ^-*^-^ J* ' ip^il d-L* Aj^»- ol>-j^ 3JLP Ol* S,JiJl 5JL>-jJl OlijJ-1 tf> N j*^.^ 

.3N^ 


>^r 
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Cjy~j\5 dy&> aJWjJI Iplty \rjj>- <^ji OU 0}|y ^3^ J <UU d jjh q^; j^ ^ 

: JUi J£J1 ^p *b^l Ju^N! ^iJlSLil JjU. La, 4 l^b J ^-L4 L* >Jl j*iu 
S> If 4 cJJjsi i^i\ IJuh ol Up Ub£i iUU oNU ^ iSU 4^1 Jjjj^ Jfe^l y* U 

. iCll jfl>il cJJb^j: l^pUyl 
JT L*w?y 4 iiUall j^ <ak£ olii Jp ObpM ^ft- Lpjj Lil 4*jD L>-jJ e/ 9 /^ 
jSoCj . SJb^l, ii» J 4 4jjL~x* 0j& ilSui ^^ Iju»- ajjUi* l^tfU* ^Jl t oL>j4-l j^ <^j^f 
liSobj , IfrlijC ^Jl &il ^ ^ JjJjl^ iiUail olii j^ 4A JT JiC OU IJL* j^ai Ol 
c^i JjO^l J Ol ilap-y* a* i^L...3,2, 1 A^p^ai\ ^ Uj^lL j^UJl piy 01 aJ^u-J 

^j c ( SJb^jJI aJUfc j& U^* ) *J^\j 7s\b oJo-j ja \jor <jJ Iplt <J1 c^LysU Jf 1 J^l 
U <JUi>- A-Pjl l^U Ji-iUaJl dJL* jj-^j rs-^aj N AJl Jj *j\££\ Jp ^^ Ol LJp Ol <jj 

jtSz£ 3i £*2j N IJl* Ji*i (lf*^*>- 4^1) Itt ^U-l jLj-iJl lf^* J*-^" ^^ ^1;-^- 
^ Lp a^j Oj£s*- 4 -b>-l} 4*Us» JjJtw* U^^lU^ jJI tAr^^ j' ' S-i*-|j 4SU0 IA ,/Jl *^Mij4-l 
J[ iilk jjJUtf JT *-~jL 01 4_~£ 4 lASUj . jUJi aU^ t^JDl ^a^* J-^i j^ 4jik£ frUl (J 
4 iLI iJaJiJ ^P iii^t 4*U* ^Ip \jJ» JS^ ^JL ^Jl S^iuAli 4-?/^ JjiLsdJl j^ 4-w^aJ JJLail 

j^J-1 JbO^JU yb Ailk JjJLw? JT 4.U^ ^Ul ^iS^ii ^J-l jl Ji>.*>Uj . l^ JT l^y: 

. jUil 4l*i£ ^i» J^» 

l^ JT «jdls; aJ^t oUi Ji'oU-J-i Apj-^f xwi; 4J A-Ji 4/iJl c-^L-yi Ua 01 

* ^ * * 

jJaJi ^J*^* r^ 1 ^ ^^ f ^h ' ^ c^U>^i diy^iii J ^LNl ^jL-Nl yb 4 Lj— ii 

oi^yii oipj^- Jpj t(Jj^|j ^bA'b ^* ^!3^iT) ^JLJjj i-%j4-i oip^i Jp 

OUjJaiil Jpj 4 (tUJl ojaM f-^^ °L>^*) ^^lr^^ olPj^jf Jpj t (£l*JNl 4^*) 
4/1 4 J^Uil 4-^L-Nl Ojs-^l^i Oj-j^aJI jL>. JLij . ( Olyilj V^-i JLibJI ) AjjUJI 
^a* l^f j Ol 4 APj^jf JS" (j Ajiyill ^Ui U> Olxilj ^liJUVl ja aJjpt Jj^U^ ^a^ 
y> dUi Jl ^li 0^ 4 :>lJ is- Jl jUjI 4fttt ^ dUJL l^idlj ^UojNI f ^ic Ol^ll 
J jUil oli^- ^ t 4^- 4^1 ^j jujl^ 01 J\) c iUNl .^f Ol&t 08* 11 : iJlsll *JJS\ 
ja oUl 4^1 ^ 5^fc« ip^o 4r*vi ^* ^^ \^& t^j* ^3 i ( -^-^ ^* v^ " i - ; ^ C4 ^^ 
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Uo U IIaj . ■&•&" I-LOj£ *c£?M II* ^ ^.J^J ilj^l ^ ^* ^ JJD t ( (£jA 

* * *■ 

y ijJ^a 4ik>j MkuNl ^ Ljw yjUL. If SJb-lj Jf JiC S^yu^ l£U JJ iUNl ^-IjlJI 

lo-Tb ^jWI V^ ^ Ju>-Nl jIjISLLI I^Ip f yL ^Jl v-LNl 5,&J|, . cUill 

dJ^Jj A-^U- aJU- A^ ^* 4 ( ^ |jl* <j>^J ) U ^fr ^^ J* *,**- aJU JT 01 ^ 4 Ut 

l£^U a* <^M {^h^r jl) ^W4- c^^ - Qiy ^^ ^ ; 'kr*^ cAIU-l ja jtSi jl 
Jul*. jMjl ^Jl a^U a!UU OU t II* Jpj t^jjWl cLsAiil J (aJ^I J*>U*JI) i^lil 

J*!^ (/I 1 *^ ij* ( 5 J^ **^J r^b J**-*H ) \rf*M ^^ ^ *-** <*j^r **** 
. (L^U Jp oU-^LI gjyd Wb*y oUl&M y?t) luSLil a^I oNbU ^ iop ^ 
aJU- jw (jiii ^JaP^I aj^^I oNU-I iJU- Ois«j <^A» J ^*£ \y^ W^** -**y ^J 

* * * 

a-^- Iflp-Lpjj LjI jj ■■<??> Oj} Ajtf 5j^« 5jJu^2j1 LSj^Lw? ^^IaJ OU tiJJi yr-/a^ 4 A*^l>- Aj^>- 

^1 4 aJS^I A>t)aJl 0>& 01 y* lo*\<"\ J^i SW^ £*'C^3 1 ^*-^> J ii^JaJL jUJl Olfi^j- 

^I!l jl>-^I fr ^iJI 01 4 oNij . illi ji *^=!l IJU J 4*^i; ^* t I4IS" obj^l olili? f- ^^ 
L^K olijJLI *jjy jJl^t (^1 ) i^>- ^ aj^I cAIU-I Jx <leu\fl J OL-A-U I>*ji 01 v^ 
^ Nj 4 U* JT J Olij^l ^JLP yb 4 c^l a^ ^ 4^1 C^lbL^ ( jjJaJl fr Ui L*>U. Jp 
01 * jai^J LjI lij rw»yi ^-^i 4 <««>• aJ>- J _yL**»l c/I!l ^* olijJ-l ^ n£y>- <j\ iJbl 

ju^ ^ ^^ J^ <^^j t W^ hA* ^^ J^^" t/ 11 ;iJL:iil1 k*£\ ^^ <y j^ 1 c^ 1 

^ lil aJLIU i il>- t^l J oli^LI ^JLp ^ 01 Oji ^ l^ii tJJat Ojj olipL* <--y 

oiij>JJ A^Lii oU^yii ^ ^y <j\ isj ' J^ Ji^J^ ^U*' o^? lc^!/" JI^ *J^-* 

c U-^ky 4 jS^jCj . aJ>- JT J Olij4-l iJLP jyt3 01 0j^ ^ 4j^Lil Jjl^JaJl J^y ^jy 

Ub JJaj 0i : jJU* OiV^^ ^ b -^l 1 s-£ O^J c o:> ^ ii ^ ^^^-^ flJL^u-l 

0^i 0^ 4 jUJI cj J^Jl ob^Li iOP LjjL~* AiJL^i L^l ^ a^iJI oU^l ^IjlpI f- j-j? 

. jUb U&l AiUJI L*b Ijlwi ob>LI ol* oUlL ^^ 

/i ^jji ^ji Jp i^^u-i ^ jji 0&3 . aj>ji ctjji j ^j^ ^\ oul^tvi ^1 

J-» (^L^JI dJLtbjjJU Ai^-^ J dl* A^yll AJb J>-^1 Oi ^j~>r OS5 . 5^jJL^ 5;^aj ^£lj 
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Udb" iLfr ^1 ^ t ^JLJi j%*j Oj^flj iuwaJl^ <JL>-IJLJl iillaJl Ji* o:yrjll 4~-^~^l Aj^jM 
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Jup Jlill J^l 


r^' 


jjJiJ J_*?l 


;^1 J* 4 t\j$\ oJUfc 0t ^1 4 jft\ ja» £jjJ. d\ iiUi 
j*a* AjIJLj fr UJ.Nl ^j^y SJJl^Jl <jL-I;^ C^tj t^JJl fcfjb^ >c* l^wai *^J1 Aj^iaj \JLJ 

a ^^r aU^ ^JJI ^^anJl iiJLiJb i^lj Aj-UiJI tl^ii o*^* tW^ AJ\iLi^5"t Ojj* Jb-L>- 
l^UiJ ^Jl AjJuiiJl clj^jiJl jP J^u^* *^**J V^ (J* W j^-i ^ Sr£ V»>*^ ^J-*^ <^-s> 

U-* OU^-C J^jyJjU jJfc* OlS} . (1) «J^Ul L^ik> fUuJLjjj \*jj«aj JL^ p^Jl Aj^ 

dUS l5 ^^ J* 1 s^-^ 31 ,>• OIT 1 : JU JU5i 4 dX>%. J*p Jp tfb* J LiJ Lc/' ^L^Nl 

* * * * 

4 cjJ-l liJLIi ^>- %/*^ fr^Js^J* t^W* ^-[r^ C-Jafr jJI 4 Aj^iaJl d-U jL; Lsj Ol cJ^Jl 

Ol jAlsJ ^ -A* 1*4 • <2) « V^ 1 *^ f Uil gJJlJUJ! JaJajM ^p v>LJ| l^L-y 


\ A \< Uijl*. jJUa* Jl JUj 4-JJUW o>i!l jl^Nl ^i (1704-1632) gf^JLSol uJyJLi : John Locke # 
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1 1858 {\e Lilll J Kiel J^T j Max K.E.L.Planck Ju^ . J . 1 . il ^U Jdj 
OjSL** <olj <JL*J*^I ii^U j^ UU l^jsf OS" *-\ij*d\ Js- OLj ajIcJ Jl o**i ^Jl ^ dJ^ 

aSjZj li Uij Jl^ ^JJl Miiller ^Jj> Ol^J* uL^yi ili^l JUJL o^aI aJ ^^T)! j^ JjI 
^J^* OS} . (5) (j l^bc* Oj^iej e-\ij~^\ C&\y ^juj-^J •*V^ J**- <j ^ ^* > * viJLi^Aj 

Ail Jsy^ JbjJ O^li Jjl jl^ <u*N Iju -bU^Nl Luc ^!Aj J*i> Oij . ^Nl J* 



(1947-1858) ji;^ ^JaJ c-^1 JjtT ^.TU 
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( j-;i .iJuA} jJ^j ?V>* j^W j AjL-1;- 5 Ajy\ii\ olg.tH 4JU JOu iij*>t xjIj Jij 

Jju V[ i-ilp 5^-i <^ji ^jwLjJ ^jj^ *J^Ai &\ <! 7*i i j^ t oL^yi^ ^LjyjJ^ ^j**!! 

<J^jiT . 9- j H.Von Helmholtz jJ^JU Oy . -* J} a-^^I ti-->. jJ^ JJ oUi 

. dJL.b^ rj i!l JjNl <u^1 ^ OK" -Ul dL'^j -up Jli g;AJl G.Kirchhoff 

l/\> Jp ,JU7 i JU-^JI fVyb ol^U 9 Ob ^JUM ^IJUI 4jL^ £jl" J ci/pl JSj . AjU»p1 

4 dtjjyf L*l . (6) (( <JuJJ L^pj* y> OK" U j-Ul *>*pje OK" (JuJI & 01 U-Lk;l _k*j 
2ub« sL^il ^J^^ *lyL jjJdl ^Uljl Jb-I <jL dk% *f* jU* s jJJi ^ ^j£*h Jp 0l& 

. (7) « u-^Jjj uJU- &ja£ jot l^lSj Js 9 CJK" \j\ t y>- 
iJ/i )) dJL^jy/Jl j ^-j&jiS" oU!j^ Jp 4uUi4 jtp f 4 v^^- 4~*Lp V: ^r= «^ </^ 

AJL>- ijj£ Ajb^ ^Jl vlJUi JU. O^JL^j 4 fclii^ J (7) « UJaP l/t JjJl a^&jj jw»ipi 4^JL-I 

0l& t (,-UJJ <u* t^- ^ Jjw? Jtf OK" U frlS^} Jp jJJi aJipL- ^ 4 ajI^JI ^y^- ^LJUJI 

. ^liJt viJL*b^/)l J^li Uij* j* 1879 *U- «^y J ly- ^Ji; jJI ob^^-^ ^^J tf^f* 

it « * •* - « 

(j[^- c ^w?l>- ^ U 4jl 4JlcL U-y-L* oj^*>U ajL-1,^ ajI; iiJJi *>j 4(^1^ IjuI 4-w»oiJ 
Sjlp Jl ?t*y lJ Ij*-*W- ^L< ^r-Mfli d)l Oju J-^* y^Js*^ J-* 5 ^' J V*^ L^aj 4 yikJl 

OK" L^-JJ 0\j,JiJl dJl* 01 4 4jJU* fr^-J 4 Jbfj <U&j 4 ofjUJl rcjljl AjL-I,^ J «JLa* Ol^aJ 

ycij 4^-5" 4a*U- J ^JaJi ^>aU IopL^* liU*-l <^j«; .iJj^l Ji 1885 ^lp Jj 

<* « 

4 ^l>- A>-^ ^ 4 cJjII dU3 J oImIJ-I J 4jJiJl c-LjsaJI jTI^ djJL) \Ja> Jai-I l»u- <il 

Jb*Jopj . jiiy J UJUJI UT ^ 1887 ^ U- J old! ajjU-i l^-i l^i* J^ fi iilWI 4*J» » 
l^lj,l U_- Nj oj^Nl ^U ^U; cJlT ^ii v^U^fl JSL.^1 ja iJUL- ^JU^ ^ 
f m JJi\ e>hbJ\ fy> JiJiJ jJ^ ~4jl*\*- Jl ^jbi 1889 ^lp Jj . ^jU-^l 0*>UUJ! jyl^L 
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J*aa UJ jJlLu-jl JL^Jj Ji* (jwlj^J *-* iL-iJkl c/>L^ A~~»^ IJj Jj jJ^^^l* ♦^ jX 

j Sis** ^ (i g?J}i ^i ) ar*Ji oi&i ^U JjLs; j»ui ttu Ji asiui jJl\ \JL* (<r ^ 

a*JI dUi ^JljJ ^ OS" gjAM J LAI 2b J^ yUl eJ^U-l ^ J^y |f . ( ,i)J% gjlj 

Ji A-A^* 0l>^« v^ j><J-\ J»jJL*o <Udi>«JL* *V;^ Jj AjJCjA *&-j$ {jfi \)\j}-\ Jl&l 4-* 0*^j-ij 

^JaJl a^>-j Oj~bJj ^£* (ji-iJ^ ' AiUaJl <_~*Jx jJjUII JuLu> iiJL>^ 0l& t Joas^a jlSv* 

: viib j Jli bfj ( oi* 

LJt. ^ 01 j£c JisJI 01 yy t ^LNl giyi JDi jLa^f I jyu y*dl oi* JUL" ^ i 
■ulj c *J a->j j./"^! Ji ^t=* J-^i ^' W~ •*» aJ*^ l? tjr*^* <u *> - Ji J-^i u*!^' ^ < -^*^ 
(—4-1 Cr- ^J^ 1 J 1 ^ 1 ^ 0i^ J < Oji^ll t^e 1>L* ^ *J|>Jl Ji ^Ua* ^-~w J** viJDii 
i Jjjj j ^-Ji t 0>*— 4* 0* «j!A* ^J J J Jy**' c/a^ LJ*' vJ»*-^i JjUt j,— 4-t Jl ^L~il 
■ (10) « <&!/^ 4!^* (*-^ ■*** ' aJIWI ^ f-y s-r-y ' JUi^J <oLi** fr ^i c W*^ 

-JU^ji Ji* JU-j i^i; <ol£ olf ajM c jb-l aJI ;.,^ Jl Li>- J^uJ.1 j^ OlT i *oL *J^I 

4j; JJI ij^JaJl Jb! N[ fr^JtJ V c j^>-l C-Li d^laj 4^j>-j ON dJJi J U>- 4...J.J _pJb JL [y>y m 1 
AjjIJI Aj^L l^iT JLby di^!^ j^j i i( t (12) (( d^ia3 a^>-j ^ L-.L.1 Iftb^l ^jJi^ oJiT 

Jil ^-J ^j^Vl joIjj Iju* )) 01 cJjJl dJDi J c^i OtT 4jSf jUjJ^ 6W ^U cJlT ^Jl 

^yi ^jf>^^* Jbljj l-V 0^ c^! 0iT OUji^j 01 J^ J t <u*oi; AiliaJ^ -bli^l !-*->• j^ V-*A^ 
jUa^Jl JJLPj . (12) (( objJLi aJ Oj£j d\ J&S IJL* t^/l djLw 4Ji jl t j>P *i Jl^^ OjJU 
1 c A^aJl 4-^Jl^JLl OLLJI* dj^jH Jliil Ju Jjy -^JJ fWi kJ— *d|^ AjlyJl J jUjxJ^j 

^LiN i^i j^£ N 3-bdJLl a^^I UJLLI 0l» <i>-w Ja>-^ of Nj dk% £U-. t »i 

-b-b^ Jj>- ^l>^ _^J»iJ !^>-* Ojj^jC L^4j-^2>- OV Jj t iJLiJ-l jj^ Oj^pAjj |^*^-J Lg>^a>- 

* 

. {D) (( AAiJ^I OJIA ^flJL 

jp iiJLJLbll tlyjjl ^~ ^jdl omJI y^ ^U-iNL ^h%, ^\ jtt c^iJI *jIjJI 0^ 
j* jiJi; c dJL.b^rll J» t^aJi cJsj^^-j 1 aI^p 0? Nl c s-^^sJl l^JiSi ji\ «jldl ^JJ 

. ijjyi |^-J"i jiJUsl <Jut J ^U-iNl oULi 
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ji*u- ^ jl ij^fcJtJI a;L>* A^i^i j^ <*£ i JUJI Lo J ty HI ajS^* jU 1 1919 *Ip ^Ijj-AU 
^Ip J jb/ aST^ J J;iT ^SCJI ol dil*j tJtM! W^lii'^ d ^ '-^y M fc 0^^ uH/ 3 " 

4r* r^ ' v u J^ r^- °^i 1945 >^ / ^ d s^ j jui jjjji jwi oi ol oy^ j 1916 

j&jj J 4^JU ^ a-jULII iX^l ol^sJl aiU; 1945 ^Ip j» jjU/jU Jj . i^JM ol;U!l 
f Ip <L-dl A=ty f t (14> ^tL>p Jl t o^ ULl* illJoT cJtf ^Jl t cJNl JL*. Jp Rogatz 

.Up 89^ 1947 

aTL^S CJlx» k Ajljjlj 4jjJU ^P t di^L A^u^ii J^ (^P^Jf Jp t iai dJLJ^ J>o ij 

jb! ^yl y* 1-bJLi U*3j-lj l^-— &C3 tocJ? JLpI J ^jb iilS" aJ j&$ I^IS' jJLJ aIJU 
Jp Jfai t jU; JSo aJLp Jl a.1^1 <dl £1* JlT jJL^ jl > . < 15 >« U~Ip U*L o^ 

Jl AiL>l t A-Uj d^^ia^ J liy*^ ^rjj t A*iSJI ^^^ J>o Lp\^I L1*p *>W; I _p^Jl i-i* 
Ji* j£} . (16) « 0i*^b 0^ d:>% ^ ■*** t^J Jungfrau jiy «JL **i J^*J U>L, jlf Ail 

Oy <U?UJI 3^1 Jy i^-^r o^yixj ^ ^^ o^ ^* <*-Ul J ^^ J--UJI j* *££ 3i 0U* 

C^/i j^l <Jl J^Jasu- U iJlftj t cL-jOJ-I ^-jJl Aj^JaJj ^1 ^bji ilpj ^JUUJI ^y^J lip 

. ^JayJl ^LiuS'l 4-^ai 

jj jju^ ^u jiwi ^yi Ji^ai c jul- 1900 r u ^ ^ri/ jjyi j*^M9 j 

Sj^J dJJi Jbu ^ J*^l jJy J AJ\jjJi\ vc^LI Jl ^Lui^J oAiJbr ^^ UIp 42 ^wJl ja 

tljji\ j-a* 'Si\ ^j»k j*?* i»l^ Jl a*~& cJyi J jAi dk*%. <j f-u; U jlSj . |JUJi J 

! v^i )) iyf j^ joi aJL -^01 j^4i> frU-Uil J-aj jl JJ /^ajJ jl c^ jlS SijJjw oI^l*- 
V*b j»L" ^ Jp jlT JJL^ jU t v-Ull ^iaJl jj$> -Up i^JI J Jil? jl ^x « SOpLw 
ULuiTI fjJI cJi>- All )) ^ — i; j^JI jJJi J iftjj J 4a* jj^j ybj jjjj\ a$! JU il t *iL^S"l 
Jb-t J AiLi^Tl r-y* J jij^ J*j di*>^ A--y f . «^J L->LuiTl a^I J JjUj 
Quantization (i^J) ^L*^-h) ^jju ol j-Ip^ tivlWl aJL^aJI *-*^-t oIp\jj>-I 
^% <Jl jLil__ (( jy J*i ^» ^ aa\3 oUpUl^ s-f-J* ^ ^ J^ S ^ ^lH 1 ' 
a>. jSi\ U Jg k» c^l^ ^yt* J *ulC Jx^ jl v^ — ( js^JtJI Jju^ CoU) h u3>L 
. q aJU^JI i>»-iJI 3Jl>jj t K jl^ "c-jIjj t c fr ^sLl J fr ^aJI ap^-j G oiU-l c-jU 
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AiLS. t dky* £*j\j J^Jb 01 ~b ^ t *cJaJl j L^L-l ly li J*iJI f LioJ OtT llj 

jUJ J Jjc* Jaj^ ^JUI ^liil jjjJ *^^ ^ (V^i ^ «■ ^-W* 0y|j» J*" J ' *j-^ ^r* <^ 

. ^1 kLLjISLc oSfl «JyJ U Jl t J*iJ1 fL&u*l p ji* ^i <£j~* If t <>-!>U»| 

01 Aj ^ i 4jJLUiJ1 S^JaJi ^P L^^jbU* J \jiS Iftfc&M ^iJL^ ^1 hjai CJlT lij 
li^j i*u-iaJl yfcl^b <Jwj J| c^^Jj <^JU1 f L^cu-Vl Ji* g^y ^ii ^^X <JuT ^11 J*L«i> 
1-XA *_L l)I Jj N Jj * J-^* yh^iaJLl Ifi-^j Aj-X-lij ^L^iaJ j^» jVi l)» t *U-L-I J L*k*f 

4-^p, tj~&-*> LiL-j> tiJLj^k 0^ U-Up tk^Jl a-^j (J fi^l J*^ Oy*" «U<ail t—j^oJI 

* * * * 

• jl/^ t/'^b -^ f^' ^" 4 r!r^ Oy^ ©Jut 0| Jj t ^IT jju OS" ^Vl ^ia- Jp 

4-«lp VpJ^J 4j1A*- U t ^-^/f^^ J^**^ *^4*-J^ Ji>*~^-* ^"^ (J CJu%r» \5 c fl*-i * ^ 

jjJli cJLjjJSTI- -Up ool; iJHJ Jl i^sU aJL* c-*-y jt t ijilil ^L^r-Vl oB^ 

. ^j^^l Oylij AiUaJt J?U*il OjJli (^1 t ^LiLj^yJl 

4j^aJ j£- 3jJa>J *^]a>- dij*^ A*-^ l)^ Jo- t ^1p a— Ul O^aJI j^ >^^ 4^J^ ^^ii 

* * * 

l^a>oi; <JJ}\ OwUjJjl j^ AjJiJI ipjJI ^ji j^Jj t ^Ijaii^i J <>J& U*- Vj lA , !>^ , 5Jb Jb?- 
jjjJ ooli c^JUl J^l ftUl IJU J U^uaJI jTUI Ij^fcl ci^JI *illi J <5Jj aJU^JI 
oJliy t b^-.i; j^ \j&*zj 1 yfcl^lall j^» tjcp^jf ilL* 0i b-^rj -U* t * g* ; T j^j Jij-* ^^ 

"i^Jij jJQi JUj Okl/mll OIjU cJ>- J^ij . V^S* ^|>r^ uJJli* ^>UaP jlJU J^y'/j^ 
cJJLj A-Jli3) ipj*jM Ul . ^JU- ^jwiULI J-saa!! l! U^-;-U^ u^^ 4 i*^^ i-^ULi <*-^JI 

. *5ol AjjJi^ l^' 4-iajiUJl yfcj^laJl dJLft c^J JUy t ol;iJl »Ju]* J 4l,/?a.;U 
^/ailij Jl ^>> ^!}WI ^ L^LI 0^ 01 1858 ^lp J Ji qa ju 05 J^-^» OiS} 
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Aj^iiJ l1J&" Adi ${ 4— Jail <^l) dij-^il r^Jlj oljUU <jj—*>M 4-PjJi Sjj/^ jo* 0>! 7w?j^ 
|4>^x£ LJI^JLp iS^o ( £Aby>- ) ^gjf *^-^ oL*-*> qa Upv> oL^lj jUJI J>Uj Lj*«Ss> 
lJ***JI Ca*^ ^iail jUll 5>j^>- ajt-j^ <Ji riy?! iJu* AjJ^l^\j jli t aS^U J ^^J Jylji 

;>JlP J i-S^I 4ilkiJ ( Ja~»fl 4^-aM ••** *U*- <y» jUll J ajyaM aJKSI AilUJi jU lJUb 

j> 4jj*^I Ig a.*> i-^UU *> L-Jill jUll ^j>- li-^i J^ (I ^i ^JJ-iJ • jWl obj^ 

U-j /w^l j^ JjJL>«JL IJlaj c 4^-i f-^y* JJJup ?t;.^T /^J (jy|y* *J^* t *s^^ ijjJaJl 

. oljUJl J V^ili 5j|/^^ J-**^ 

aJUfc j^ Jb-lj pj^P 5j|^ As^p ajJ A^pUl \^J^ ***^ V& ^ * J ^ V^ l>Lr^ ^-V^ 
Aj^JaJl j> U ?wa^j . (*lU aJU- J SJb-1^ Sjj^ ^ 4-^xJl aJLfcj ) aJb-|j A^yu A^p olil 
A>j*>Ul «;^^ i-*Si t U 9.if}ir *£j^ A*lUii ^jia—j S^Ij} -^ *;Lr^ ^p « J ^i ^ *sC^ 
u^ f~*^r lfr~^ J» *~£A-I ^^ ^*J J^j jl ^~£ aju>m 5j>\jJ «j|/^ ^rj^ S^LjjJ 

jN t ( Jjj*«5l* JJ ) jy JL^ <Jp CJlT Lf JvSl A^-i ^-^>* ^J-l J ^^J Jy IjS L^-%^ 
. <5^J-1 UJJJ^J ^W^ *Vt^ j** c (j^^l ^ V^ J*^^ l5^* ^Lr^ ^1*J^ 

u>Uall OiT jJ-l dilii ^ t SjU-l fL^Nl jp jjLai! fUiNl ^y- C~-jj> Ujup ty ip 

vjut ji ^JLr** *^^3 ■ f>^^ t>*J b^ ^?^^ ^L^-Ni j^ d...*,-'Al f'U-iMl A^l^jJ ^-1^ jUaJ 

APj^*jf jUJl {j* ? y J^ ) **^^—J^ 5j^JLLI iiJJLJ^ i?jiaiU ^ <JUai^* ip^jf j^ xJfS^ m 
j *>b. jU-i jowall ^ILL-JIT ) jcJ^* fc-JU> /»— **- j/- j^UaJi js^Jl *Jui? Ul . ( A&$- 
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JyCZAA OjJ\i)Ji\ J IT jJJAJ t 4-pU-5<[ Ijfi^h y* ( ~J? J 4&\ Jj^-Sl* Aj^laJ Uij t £ U-S-^1 
5,U-I ^L-^>-jI ,Jp a^vj^v^ *j>*^i JJL*bj^j*yd! uyl^j ^.^Ja. ;^ . U j tlj^&l tjyly <J*?iav Jt> 

CJtS} . oUftLiil If^k ^jJI iljL-Nl aJjb j£> k>y>r\ Jl i>«-iJl J iS*yr" ^tJfcyll OljUlj 
* * * i t. 

<u^j djJUaTj IjM-Jg^r IpUJ.1 i^j^sM Silil oJy cJuT (1) : ^y Jp cj^I ^Jl ikJ^fi 
jp- U-lj lftb*l ju^u jU ^ jiUJI ^U^t Jd^ lill (2) .?LJl^T aoL- 1^1 £. 
5;!^- ^rj^j jU-l * — sU f|*-*j u^!^" l# 4**^*Jl l> f ijl> rt— jj- ^ j^UaJI f-l*-^' 
jSf iU LL*^ a^UISyuJUA* J JjNi ^yJI ^ *lU ^ W^l J J&l JBJ .fp-JU 

j ajl-I;^ ftUi ^ly 4jL£jTi u jjW^t ^ 5iUU ajl^sOi oi^sCii ^p «->yJ jit u 

^JaJI ^Jdy.1 (^jiJI Jl>a)I Jl ^>w* . Lb- !>Ui ^1 v^t^Jl^ v\*£ll *U~&I 

A*-i*^J Ol;JiJl ji-JUs] ^ 4JU2A* *jy& +~*J CJjJl jJJi <J Jj**^ JJ^ ^ tJ^* t Lui-> 

<u^ ji oj ju^j <^jtM ^u-i*y^ *— c^u ^i/^i u^ly^ ci& ^^ ^*^ ^wy w * ^ if^u^i*^ 

. lJoAI IAa jj^ ^L*>t dlL- JUif JL1I ^jj Ujla jAo Jl& 

^ J gjJdl Jb'I^Jl ^^JliaJ^ ci^Jl IJ^ Lb ijM JL^I y* dl*^ Jl ^« ^ IJU j&j 

U^ lyli ^L*b^yjl j^ £*i^-l JL* 1860 J JS" ^i^jf O^jj diU^li c ^1 ^JaJ Jl 

U^\jL\ JyU 01 jw^l^l ja tfi dJJi c -wa^ ^11 j->lJ1^ i^^i ^U-iNl ^^Ju" ^Jl 
t 4-Lp Jai-o ^ Ul ^U-iMl ja IjS l^ ^Ja*Ji ij&jA \h\ Aj\ ^j^j; t J^Ml l^lJb-J ■ U.^. J 
. ^*X*]L -*>jJ^ t 1^,/jtC 1 Jl SjyLsAil i-*-JI l^- - <r^*i $ JLjJLp xjfll^j M 4jI* 

yj c 4JI V ^1 ol^ll Jl^l ^ ^^ ^iJI f bl! ^-TUj'l ^U U* JbJLi-1 jUU-U 
• ^1 V cr 11 ^M 1 J^ (^ e^ tf^ flsJI ^ILI iJU-j tlJbl ki e^ ^ J^l^ 

^^TIp LJLp Jbs-^ N 4J| dLi Nj . 4^WI L^UI j^ <S& 4^' j iJLst- p-f* jji <J OiT (^ Ul 
jlJL^I p+MA Ubl c3y^ Jl j^ L»l^ Uyi ^y^ O^li A*J? £jU Jl JJ LJ Oj Nj 

L. i^u a^rip ^ uiu t i^ir fU^i ji a^^ ^ t (^kJi yMj) t^ 1 
j/j ji ^ jb N Uj . ^j 1^1 jU>l ji ; a^c v-^ ^u-i^i j j^j W i^u i ^ys 

jja^- jP ^UiNl l^ Jb>. aJUp yb ^lilli 1 ^IS^NI^ jl-L^ll jy iaJUc M ^ ^J^ 
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^UJI Jli lASjhj ( ... t Jjjl JSjj^ J*-i Jib y^/1 <^aJU) Ixl j^ Jt Oji ^ ^Jr\ 
<J l fr> J? jj&u Uy>^ 4 ^^J^JI Jf U^ JxJ^j ^l&uVl ju j^i J*f ^&j 

^ <Ol Jij #l7 ^jS\s- ttU'^i C~*' l b.* s >\ \f^ J?j*^j ' ( *^* ftj/^ **-^ ) ij?*** ^J* J^* 
JLp Uli aJU- Jp JJay frj-^)l ^-iUij Jj^l <JU-I ^-ii . aI; ^U.C^iJa^l A-jtJ f-^Ji 

<*J^Ij yiiaU «>IJU»} J.U* yb M f j>j 4 jjJJ Jj3 j^ UU- Jp JUL f,k...H 5,1^ 

* 

Jai>- ) A^l^- <^ JUL *jiy <^JUl *Ja~JI j^ \*,y>r r*y**> t ji^Ul tw» J] 4 <*fi < <!U»i 

0. * * 

Siy^ 4ill> A-^y j-Uaj «Ja*Ji J**- J} jJJ^ c^iji» t ( JjVl jJL*b^/!l OyU jl AiUail 

SjlII dJJj <J lg..,A:*i ^Jl Lj— Jl> cj^J-l <*ciVl i«^ *o fjkv^" Jl J-i l^ A-io JtT If j>si 
Ul^l ul>^ ^ JiJU- ^i c i,yi ^UiNl ^ UU jit* j^UJI f\*£i\ J&j i^jJI j^ 

LJ ^>-J->J ilbk j^Jj i 5>>yi frlj^J-l 4>^l 4ilk t^jLo ii^Jl I^Ujj j^U-v* r- jJJ OiS 
. J.^a.-^ tJuk 5jj^? Jp 4-1p JaiLJI fLciVl ^lii «Ja*JI jtj t c^>-l 5)L~ jl i ^J I 

t ui«> ^r-j>» Jjt (fh j\ i jvw O^J ja ( 4^k*- jl a;j-X ji ) f-UiNi a : ^*5' jy Ai*^UH U : <j 
^HI*-I JiJ ?<j^l 50>-j tj iuiw S;)^. h>r)} -UP «Ja*Jl j> Jb-I^ fry* jU~L*» 6jX^aj (^JJl 

yk t dJL»b^*r!l uyj^i ^ 4 J|J*J! IJLa jp Li^- 4 1860 ^U ^ u^ijjf ^iWl Jl>i!l 
jup Olf ^la^ t/i ja o-UlI «o>-j jp jyv OjL ^UJI fl*iVl Jo** L J bl : JUI 

JUPj 4*-jiJ JjJJl (^i fU*i*>U lf.~i j r- jh.^ll 5JL>-j ^Ud^l Jjjt* ^Ip 4 iuiw 5;l^>- ij^i 
^.^J- 4-saJ jA ajI (^1) ^^T CjU ^u^uiJI J^»U- Jl JLf LjU 4I3-JJ 5,1^1 ^j^ 
J^Jli yb IJUbj) 4^Ja^JI aji^ ^>-j^j t^^ 1 ^ ^ ^ ^°" ^ <(r>kJl 
^Ual*i VJ CJK' Uj . J^NI Jp ^kJt ^yj ^Jl 6iA 4i^P N t/l 4 ( *J*y*jg 

s* \>\ ji^Ji c^uu 4(i4ir i^-tfLC a;V) o>.yt ^ ow-^i jy»l ^ ^Jyi ^i 

a-^JL ULcll iSL-iU I jp* a^-ja J^t <J c^AJi f-U-i*>U ^jyi --^t jIjl^I Jjjc- a^-jLj 
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. aia* S,l^>. i^i J jbj ijjill ^.JLl ^ jjUJI ^UJiNl- <*~U> j\jcj J£*- Jl l$IT cJI 
J Aijiy^ll frL»>^ jy\y cy £~™L ti\ ^ 4i;U- Jp dl^ UJl>-1 ^jJI i^il c^w^i lo^^ 

J^ SAJiJ Own-^aJl <*Ji)l ,Ja*J 4-->k; i**MS ( 4 J ,„,.. J .U^xilj vlJL*LjJj^Jl (jyjjS (^1) 4jU} 
^Ja- j* Jb-I^ gy. ju~^ j* aJ\j JT J jiUaJl J&l fU-iNl ^ (.U^ t^y jp») O^J 

. 4JLjc* *j(^>- <^p (J l)»Ssj (j\>- ^Jjl (*— ^r' 

V* ^1 ' ^J- ^>L J* J>^-* o^ 1 t>" ^-^ i,J ^ t^***- <*fiM ^ t*J 

oJUkj < /jfubLl i^Jill *-~J-l ja Jby U jJUL oy l$JU^ l)1 j^X mJsuaa aL^j jP d~>uJ 

^..a.7 OJL>-l lil ( <iJI AiLLi ^ ) ^u^- o|^>- <JJi\ jJUll frlp^Jli : U**~o l$l>- jlf aJL^ 
J>-ta oL-l^iul <LJL« f-U-iNl 1 Ia J-itfl^» ij c <u* r y4 ,*& \^r *%s*j> 4-^y <j^- J *-b" 

J;P ^ y*UaJt *— iJ^ y> 5yhUaJl aJlA Jp Jli* ^j . LIT <j o^j Jl J[ ftlp^Jl *J>^- 
JL>-j I ili t JJ^J! SJbJLi jJLJ J^aII 4Jy J lLi^9 i>»ii AAui4"l J ^ JyJl _JjJ* lM t OL-jNl 

. i^Js/l p—oLl *jtj |f *Jio jt Jb)L Jb y* (. ( i^SlI ^-4-i Jaai if 
J>-b <J[ aSU? >»JiJj iijt* l^|^>- '4*1)*) (!At* J^illT) 4^^c* 4jl;JL^- LjU- J->*iJ 

t ^jULl Jl LIB AilWl 0j;JbLi *, ^ij ^Ul Jjudl JbJb^JU ^jLw c^jU-l J ^l! ^U-iNl' 

^ (1) : W u2jki\j jvj£\ S^L* c^U- ^UiNl IJl^ jUs; ^Jji ^ ^jlp jj b^ 
c-JS ^ Vlill ^ jJUai ( i^pT vr-^ll Jl^l Jf j*</) gyi\ <-&£ ja f\*£i\ ja 
J^i\ Jjill i>^ J^i? U (2) .?<ijt* S;!^ aptj* -^- 0/ jlJL>- J t->jli* 2 ^ 1 *o-L^» 
.?(^>-T OjJ ^1 ^ jt^t pU-iNl aJ ^jj ^Jdl JjJJl ^1) DyiJl Sjl^ i>-jjJ ji^ll 5Xi 
J* ^P? ) JyiJl S;^ **-J*ty V?ry J^laJ Jyc« i^j^ Jjk <^i M*-^l 5JL ^ c^ 0 " *-^ ^ 
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L^>- 4» r ,A; 6j\^-\ *&rj* £~*J l-i* <^il JjJs» *^« (jyc« A^* J^t <_£i P^'I a**-** J**y 

ji^ji ^ ^^ *Lj> ^jjp jit u jr jy t ^^ jui ^p j^>i ^y -^ 

SJtf ^ vljJtl (^ vrjll Jl^ll JT tft) aIT gUjNl ^ y> ^Ll jL^Nl jjbfi 
jLii J^fl jJl^JI ^p ^W^i Ut . gUiVi ^LJU Jp 2 ^ 1 <^L- sr* l^ 5 ^b 

4ii oo^" </ t^yiii (Vrj 11 <jy*b ^y* ^-^ Ji t^ 1 -^ ^^ i^^-t 

t ^>dJ i> o*>* pld cJ*T IJ&aj . y-Sf 1 >- L^i, Jl^l olJii l^-li f t J^dLI 
. ^WsiJ jl ^JM r ^ r iU ^ \jj& Jl J>s iiJL^ jfljj i!« ^j oy ^^>J ^ 
^i t>fc ^ ^1 jJ^Ll ^U-iN JAi J^'li ^p l^j jl o>JI jw'Lj^l «N> Jp j^3 

jJUb^l j, J^l f Ji aJI ^ ^i Jp tfjJbLl <*A* OS* J^JI U* Ji> . f^Si\ 

d^H CJT- <tyM &* 4 %4 ! ( t^ 1 ) * U! * JI aUJI J** ^ JJi f^ 1 «V 1 *" \> 
II* J A^JLi; Ji 4jJlJLiJl frbj-iJl ApUa^U jS" U JT Ijjb j£jj ijL** Sjly>- 4>-ji J J^iSi 
d^ pJbX.li 1 SJbM JT JbJL^ j^ily ^U Ll* Jl '^r\A ftUjsiJI cJS" dUAJ 4 JUM 
^ S/ji jtycu ^ L&, 1 IpJl J^jJ cJ^T (oUil J**aJI J tf>- ,/»» ai* ^1 ^ 

. JJUJJ IJL4X V-.L&II U4II jl&SlI 
ol;^ ( v r *J- Lw-L-i «-^>i ^JJl J*a!I ^ j^jw J>-^l Ji £X>%, Jl J5 ^ UjTi 

W ^ ^c/ 1 * ^-^3 i ^-j^\ 4 (( cH * lt** ^ r^ ^* ^i ^-^ c ^^ •^ </** f-^ k^" 

^-Ui J^iJl ^ ^Ij ^SUi Jl 4 JI^JI lJUb ^ iiU-^1 t ij*i Jl ^ JJJJLJ . <L^i Uj 
J^iJi Ijl^ J>-ii ^ Jji JK* ^ JJi P.L.M.de Maupertuis.^J^ c?- 5 • f • J • V y* j*^ 
4 i*~kli J Jul JT l^jt* ^+z Jl v^= oOpli ^j 4 (( iLaaNl SOpli I .~*L ^jk^i\ 
J J j .sd.ai J U r^jill i JL* b^lp Ji U J^- Jij . {£yj>.y* *& J*aJI f>f^* «->i^ i^^i ^-. - Ua ^ 
iJL^ jnT-LJI O^ ^Jb!^ J**j UUul C ,t:^ jji frlyjjl J J^dUU JUpL -uUJ ^lill J^aiil 
ap^-j aLl> <iL~« djL^« Jp iJy>o 4-iyc* ii^ li Ulw-^- t cfJLSS Jj>-N 4 jOtJi . {^pil 

* > * * * 

f.i^>-Nl oJLa JT c-a*^~ ii[ ajT <jj*^l\ JaaJI Ijl* (j^y • ^*i— -il « J-* J x^*4-l 1-iA « iSyjKy 

jLJkl J^ Jp jj>j jl w.^ l^f>*jf Jji t ^JUi^U ( tfwJ^l jL^- J^t Jp JaaJI ^ 5^a!1 

4JUki jl j^C y-l (jL^-ji) jp*X* t^l J^k Jp ^ jj*\ lijb ^y yu^i ^J>JLI JmiJi 

. <Jj-s^ Ajaiij xwj-l iS^>- 4jl-b Alai Ju *%J\) 


\ . V 


facebook. com/ketabme 


J *U jjJb J*ji!l 1-U fjJL ISLLj <Jl^ j*J (1)1 LuIp 4 J*a!1 f^fr** ^/^ &\ Jl*w 4 ONlj 
a>^*JI *y}i\ r J r \ Ai^> Jp J*a£ ^ ^JU^ <u5^-l lillj 4 Ji\J\ dl3^ J*P 
Jp bb bu-l^ ^2A^m lii 4 f^Ull JsAall J JyMaiJU l^JU*. -UliJl oJLA 01 jjP . fUi!)U 

aJLw JJb£ Jp dULp^Jl jyly jA> SI 4 a~-!,ji)! o-u Jl iJj^j ^UjJ ^^ aJ^I 
^Sji br X* dJL-^j^U C L>„ OlWl uw'U^iJI ^ Ji* OlT a;N (1) ; jwJ ^UjNI 

4 ^yJaiJI iJUa^ £jU- Jd-Hj^l tf *1» t^- J^jJl 4*JJ3 ^ jltf (1 ^Jl Ji>-£" *~J»rf£j 
l^isJaJ ^ ^ N> Jb* ^1 Jl olp t jAJI JsaaJI J Uj If 4 dUL^y!! ^1^ ON (2) 

dUi j ifp L^yJ j^j |i ^ji yi*^Ji Siiii ^i^. } *i)^ Wi* j^" ^^ &\**j Jl 

ytij dJLib:y/!l J 1^- dlj^j d& Jj* y\ tf J$h Upj . la*- 5JLJL5 *LM <j;^ j^ll 

ij^UT a-«Ip t^^L* J^ rc-^sJl ijjyi *-*cU fUil O^li j-bi^l J cyU»l li[ Ail 

. tfU-blJ ^ Ijbl 4-^by tf ^^ jj a;U ^liijj JjS/l dJLilil^jSll 

^p ^Sjlj N ^11 oL>>Il ^pl Jl Ml UJ, pii 4 a.Lp j£» aJLp J dL ,% ^ jL. IUJj 

J £ UiNl 01 dL-b^/ll J l^ JLJLl.jSljiJI *-• Lii ,j>>£li t 5JLJL5 fr Lil (j^ olll a~j 

JjjW J^ (jJJll f-UjNl ,01 (jUj I.!*} 4 AJJ;Jb»- *-* Oj|y> T AU>M Sjly- A>-;.i JLP jJUm 0/ 

Ojl^iil I JUj i uUiU aJ&I tfJLij ^Jj>- 4*1)2 JJaJ AiLyi ol Jli oiS aJUsx* ( 0|^1 ) <&-y 

CJj J AiUa ^iJj ( UIOJ) iilt ,^^^1^ OyiJI 01;-^ 0* ^^ ^J^^i* J> J* L^>w jj-J 

uy*^ ^r» d£* (£* &J ^^ (>* tJy»l* 0};-^- J^ 2^ f*p" > ^f }^fi\ J*^» 0[j 4 Jb-ij 

* t. 
4 di-'bjij^Jl jc» IJbl (JLi U IJlA J -Jj . A*UaJl oJlA j-* A-^L^«i JjLjc* JUJbtJL (^jl— J 

oUl>l Ju^ 01 aJp 01 Sy^UoiJ aLL^ X* J\j dX>*%. oWj t j^Ul J-^iJl tj Uj |f 
4 01S} 4 a;^ Jp S^rjU Aoai ft LiNl ^ 0>J1 J fUJ.Nl l^ JpLb ^1 Ai>ll jp 
Jp ^JlI g\y>i\ V^" ^* ^ t QjflT."* j-j^il j^ «jjla OyiJl J pU^^ 1 ^^ *-*/»* 4 ^X* Nj 
aJ^I? Jp 5^5:, ,..U A^ll (jJb" dJJ^J t 0\x~> ^1 IAa L^ 1 *^*»^ lij 4 o^aj J0y Olf Jj Jjl* 
aJL>^p 0|}l^Ubl j^j 4 A^L*o olil—^ l^ J-vflij ^Ji ( JLoaJI ) AiS'LJl J?UJl j^ Jl^j j^ 
Ctyj&\ Jj\jC A^j jjl OJ}ljI*Nl 8-U 0| . ( U^u ^5^— J ) AjjU-JU ^5-JaP oU^ oli JLa*J1 J^u 

4 a5T^I j^ f- jJI li> ^^ «jj 4 ^/ijUI a^ |/^ sr- J** 1 Ar* ^^* c/ 1 ^^ ^J** ^y-j* f^ 
££% e>U»l dU-J t c aJs-^w aJuIj; a5T^ » ^UiT LL^j ,A-iJ1 dbJ^xAb Ai-^j jxc ^Dl 

( A*A*jy? OljijA) djyw» (j^l^ j-* tJJL: OjiJI 0|;J^- 01 yfcj t Uli vJl^JI 0^«U L>^l 
4 J*ji!l py$k» jt*i 01 aJp 01 ££% 4^1j 4 aUsJI oJla jlp 4 bbj . 0/iJl ^ fUJ-Nl *^ 0/5; 
^fc Ak j^ t aJojI^j 4 ifyy.y <J^j <-.*.*£ 4 J*iJb Ja-^/ ( o}lj^l a**-. ) ^il^ll jl}Al Ailt 0*V 
A^lt f j*Jr <J\) jljAl A*U? 4 ( Jaii S^Pj *_jUi ^1 ) SJb-lj oj* aJU- J 4 c&l— ^ J*»ll 01 
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4ilWU . ( 3a»^ 4j tt J Uj^i ^11 oljlp^l :>jlp ) oj\y Jp o^ju ( LS^LI oilkj iuKJi 

J <tUi fi\je? yJjLj ( ^ A*.^ J> i^l) J^ y|y ^ JbJj ^ly j!^ jp 1 j>| S^LaII 

J c l^ ^!l (^- ojjl>lT) *UVi iP^jf of ^L-b^i ^ J»su ^ OS} . 6y iy 

*U J <£LJ1 ^U^-Vl iiiii! ^jdaJl ^Jai j* ***** J 1 *) ^ i»L^ *^P Jj *a!^ 
up* 0! jSsX ^Jl \+~J6 4illaJl Lk^j aJ 0j& Jl l^ ( jIja Jf ) ^ JT Ott 4 ( v>-^> 
i~U *±m j> t S^liJt ^Ji Jl dl^ U dUIij . £l*iVl aJ g?JJ1 Jx-^JI Sjl^ A^-jJu US' 

. ilu** 3^ i^p jlp 3,1*11 ( £j\j l^JI ! 

c^ J^ J!>* ^J ^i ^i ^1 L /^ *>w»bj !•**■ *V*« ^*>M SJL-ll oJUb OJb Jij 

J aIa* clJl*- >«* ^t*^ i>lr*~ ^P J Qj^ U-UP U^JL^aj _JI <Sl)aJl Ott c JL>-j y^; j^Vl 

OAi 4j,I^- 4^-j* C~**j,1 b| viiliJ $ ytyll li^ Jb-}} fU-iJ (Jj— <& J-^H J' J^S ^ t «/V 

* * * X" 

^-Uj <^jjl <Ui Jbjj 01 ^ ^*W1 j^ 1-Jbj^ l^ jJUa; 01 JJJUp ^jC jJI SJL^-jJI 4i^^ 

jyCj l^JUw* \jsjv jvCj 01 AjJQaJI ^_^a-^^ (J (J^J^i ^ ^ c l5*^ ^*^^ °*^ ; ^i}* <*~~J 

**r* Jl J-*^ ^ ^*^ Jj^ 1-i^Aj . J«aU i*J ^1 ji^k Oj^j 01 j£jc ^b U ojl^l ^-jj> 

Lf-*iJ i-^ll Ua-^j OJjijAl J^J 01 A^%» ** t o^iJl oJJt p\JJ>%z*m\j kx^>^ai\ f-U-iVl 

A^l^l JJ-1 CJlT U^* 4JI Jk>-Vj 4 djU J Ji>-1 4Jl Nl t l^j/y JP >J1 J*» 4ilkJ! ^ 

i-^S} jftSf J*P -Uy . aJU V Ji^~- 4Jli t l^i-Jaj ^Jl 4j*lLLJI t^^^ L^Jli^^ ( J' 
Ou* jl) jljAI J*i 0b JJUJI i^JLiiiil {^Jtll lJUb JLj 01 aJp 01 dL'^ J^J tiJjSLij 
J-^aiil J C^>*- i^^l t ^*^^Jl J*iJl f^jb 4j JJL«*- j OJj 4^J ^f i>0 of ^jC ( L-L-f 

. JL* Jb- Jl 
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cJliil J^iJI 






^ «• «• 

l. JL. j^uUt ^.Uf,..*! ^ du cJi aiy » 

d\ ^jgijUa^H 

Aju OLT 


*J4j* oUjf yji 

JwJ»_ 



ijjt 4~-l^ j^j $ Lw 4ilU« 3,1^ i>-ji <] j^i jiJL>- J 2 **-l 4X3-L~* i_,.i? ^ jibaJl 
<liiJJ t OJjl*- oJUj i>* ; pwa)i h J J r \ 4k~<ai\ dk% tiLijTl JJ C-C JLi CJlT b^ *JuJaJl 
^ i*-*sall r-bu~-1 JJ tlyu-j \y& <j±>- ,1 ^i-U 0j*/«j c dij% Ji* c D^JaJi jjJLj^l jlS" 

<J ^JJI ^U-i*AJ A^*->^i 5JLiJI l^ u^i Jl j^jC aA^? al£] j^Jp 0l y^ t <Jjl t^^b* 

^l SJLiJt A*J> D^Jj t l^jsP £— Jatf ^* v~^ UUali Sjl^U ^j oyly iWjU fUiNt 
. j\yi\ IJL* JUP ilyUil SJLiJi *> iiii* Jyt* yjjj* JU- (J l^ i-.....,-£ 

OK" JUi 4 ({ J*iJt ^)) c^jjdl AiULxTl Jl 4fcB ^II ii^JaJl 4jb^ ^Jj^ IOj U-Up Lr^j 

^Uij jyy ^!p j*-J oi ^* 4JUp ^ jif u jr jSi oi^M-i ^>^ (ll 5tir> ;: '* J^* 

olu" jjc-A?^ U ^1 ^\ v-J^Jl <^u ^.il c/js^l s-jj* (1930- 1859) Sir Arthur Conan Doyle ft 
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g}Jj\ ) j*$l\ cJ- ja I^jMa \f\3ry Jl>! ^&£ Jl 4jyt J>S7 ^ jy&l ^1 

* *■ * 

isy Jji» t^i ^JJ? Jaj^ JS" J LUi jl) A>^ JT ^ iilUJl A^T jl oJ_jJl ^r^ uT^-^ 
JjJ? <Jp OlJLtJl -L.A>wj 4j>-j ^ o4 <Jp l^JLii ^^jC OLL AjL^I oJl^ x-«^^3 < ( Jw 

<, £l*-iM J j^^ iLk% ^>^ j* t /r*^* jj^J ; J-^u Jaiti l^ U LLv>j bl _dl aJUI 

Uiiy^t *l* f£*&J ^iJl J>jJVl *-mJ-1 f'^'^[ i-— U^/l OL~JI **lj** A>wJL| Lj^j <^JJI 

Jcas . 4jlj^ ojl^>. 4j>-j^ JLp d^-U^aj jyiJl Jl cJlI *jjj ^-Ul ^UJ^/l f- y rf- ~ A f-)* -^ 

Jl^- ( ojji ) ^^JaP AjI^ J| J-^aj jl J| cJa-j *ij^» J ( 4^ai>L^ oJLiJl j^X7 (j\ ) oL^I 
. ^»r.M.,a'. ? it JS^i U AJJaJL* <j ji^aJl J| SJb- UajLft LfcJju ^..U;^ Jyc* j^J 

^U-iNi ^ly- jP 5^i jj& Ui*f l^ k++A Obf- «!/# <^UI JaiLl lJub ^ Ja^Uj 

*^- ^ oliSl J SpLaJl iixJI AiUail jl ^ JjNl : y-L-l ajJx ja ^uJ jl ^^ jA\ 

^>uii ^l^j Jyill Sjl^- 4j>-ji *ijy Jy>-j k ^LJI JasU C-^ Aniyi 4j-LJlL ^^Ja*; J^JNl 
JbljJ *-• ibjJ jyill fl*-il JjUc- jl Jl o^JLt 4^ 4jJI^I O-LAI dJDJb ibj» Jpifl j£ JUI 

cJil^ C-Jf^ jJl OL^J.1 C-^ Aniyi OU-LJ.1 J^ U,li bli . iiijall jyiil djl^- 4^-j^ 
^Cjl^ i>-jJd 4jul^l 3ja!I a^ y Li* -blji iiUaiJ jyill ^^i J^J^ Jl VjJLst-^ t 5)|/^1 oL>-;^ 

oU-L-II ^L* ja *jji\ ^J r \ ^UJ.1 ^ y^ L^liLi oJla c-aJ^I j^ Jjl jfe} . iiljall 
^Ja_»Jl ^jL-^l ^yJaJI ^^>a)I L^i^v-1 r t Stefan jlLi^ ^iWl ^yr^l ^Js*!' y»» 

. j L* ^j*j j Ly** 

( Uuhi\ ja djtt\ laijZj) i^l J> ^ < t/>^^ (> 5jjJJl jl ^ iJldi 2u-Jlj 

oU^il ^- Jl) jLyi yi T-y ^^JaiJl yir ^-^* (h- +1 ^*-il SJLi d JLp ^JL; ^JJI 

?-U-i*>0 C~Z"j jA\ oL>ull ^ JSjJG~»i jl fr^l AaJal^J 4 5,1^-1 i*-jl O^bjl LIT (^r^ai^l 
i>-ji j yjapNl SJLiJl i>^ J^L> *IJj>- J^Xj 4 /r^^ 4 J^ J ^ ^ <&£■ 6j\y>- Ol>ji J 

jji jjjli j^-L ^jJl <J>yu -_J1 ) 5i*>UJl dJuy * <^ij jjjJl Lib y^ (V^^ a^UU Sji^-i 
. £l*->Nl J Ji>->-* Oyly t>- ui* f*Vj c,)^' 1 ^*ijs^* y^^-* ^* ^^ t (a^|3*>0 Wien 

^Jlll j2i\ t ijJ^ll ^—4-1 J-Lt^i iV^"-^ J 4 ^ ^ J^" Hr>^ ^y» J^ Jj-^^ p-rb^ 1 J 
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. ^^I <l$Li ^ JU 1 Jail liA <iili)l ^ 51 J| li^ 

J 4plx-i| 4£y*> Cotajl OyaJI ^r>vv- Ul^ *jl j$£ olli>-*>(ll aJlgi 4 fl*-^l ^ ^Ja—Ji 

ou* ^-^ l>* 5 j!/^ **^ £*/ c ^^ dl ^A^ 1 <ijjNi Jl !^>-^ c £^ j*^\ Ji 

i^JLUtf I ill 4 <J M>- A^-yi f ?jiUaJi fUi^l ( j\y jl ) j*L OyaJl lj\j>- i^p *-f>Uo tell 
Jp j^l* jJl^Jl jiJUb jP ^U-^ jUijU Oyr Jtij ?iJU Sjly^ o^ *B,jJI Jl/rfi 

. Upr Ulf Nl U*wJ jl <jdjbM ol > 4 j* iJlWi JM 1 

o^ 7., . j .^r J^&l ^ 4(1919-1842) Lord Rayleigh ^ ^ Ul OlT 

^Witham fbj J jJj Ji. . jL^JI j^iL/A&l cj^Ua^JI uwljJJl ^T__ J.W.Strutt 
^-bljii^l A*^ J Ij^aP 4~ui jt-JVl J-*^= c£-Dl ajJ^ j£j 4 j/l&l J ^r^I ^Li* 
4 S^^Lt j*- j aj^aJI OUJ>» Cjjjl^ ^^JM OS* . ijr^fl as^jj tjJ^ hi\ j*> <l«I* 4 ( £LA\ ) 
oS" AiSf 4 jyji UT J *\j*\j * Jr ^ ol£i 4 <uJ*; j?J\ ^»JL U Ulp ^ I jJj jiT ajT Ml 

l - H ulx- J^i Jl (j^-l 5^ ^Jfl->1 Ail Ml 4 jjU J| <-— ^J jl Ji OjJir*j J i-^l>- 
1861 aIp J 4 . ^>l>- (J^- 4 SapU*^ oly-- aj^I (J <j^A?xill *uJL»j J-o li 4 4^>w* <~a*^ 

i>-p JUj as^-^ olpj->4> J IpjIj Ttj-^l jl Jl ajL-^ J 1jl< jlT Aii 4 ^MWl 4jM^ 
dlli y I Jj 4 oL^yi ^ ^r^yll ^/^i J Wrangler ( ^JA jjJii ) ^^L jj^l ^ijl 
tbl J jfcj 4 1871 ^Ip J L^LiM A\ 7r$jyS j ajL-^ i«jlil i*«^L>- i>«-L« Oj^l^ 7t^« 
. Ay^Ullj tlj^^Jl J VjW*^l j^ l-*-^ ci>^b *-kj=^b ^W^Ij^JI J ajL-I^ ^jU Ji jJUi 
5}*>-j 3J> JUj a^U^I Sjx-il^ ^^ l. ■:*.., ; ( ^— «JL«JI aL^p ^ Oj^i** >Uaijl 1871 *lp J 4 

<U>wv5> iUl^l 4j*1 *V| 4 fUJl 4jI^ j^- J^ jJ 4j*1 j^jJl j^ d^iJ ^ JiJ ^^ 4 Aj>-li|J j> 

ol^p ^^k Jp JJl J <U-j CJU^aJ 4 j*^j jlj^Jl J UU^i aJL^Is a)U-| ^b'i J L^-U 

Aj^Ji; )) A^f p*\j IjJ 4 JwJi Jp fti^/l jjJu <«r*A! ol ^ lI5 ^y a ll ^ OlSo 4 (2) ( f Ip Jyi* ) 

jl>»Nl ^*1^ L*\j* j— fri jj* 3 (2) 1878j 1877 ^Ip J ^ J ^ ^JJl g o^l 

. (2) « Oj-^aJl ^4p J ^-^1 1 (Jill Jt )) JLij 4 oLJ*-^Jl^ ( OiJall ) vjWlj 
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41919-1842) J^ ^1 ojy^ ^j dyr 


S^S/I 4^ ^ ( ^^ ^ cJ^T i^l yi ^Lw ^1 ) /I (7000) 3jbl ^p aJj^w ^OUi 

aJL <j;j^ ,*U~Jl JjJ ^-^ij ,yJi *^J*> y 5^>Jl1 <JUpI -jhi (1)S* Ujj » o^a!|^ 4^»Ji>^>JI 

<i,lic* Jl UajI Jj[> * iL^Tj . (2) (( jiA <j 5^>-^* 3^w? OU-*^ u ~*jJ\ hi2A jli^N Ajk-ij 

*P^Ji Jpj . 4^1* ij^ j^ Jbjj _^J 4JU) J oJUixU <f\)jh C->LJbJl ^rf-^ '^JaJ <~JUJi 
>Jyi V^t JI 1876 f U J iXli! ijbi Ji JLi* c ^UJI JT WlJ Ipjly ISSU OfeT J ^ 

. <Y*1J LIT ^yb ^ 

oL-LiJl 5^-U* 4^p jjia^* <Ju£ £lj^ Jp ^r'!} *^ ^>y^>\ j* bJLP yiJ dJUi 

jIpj ojSyi jp 1884 ftp J J^ui 1 5j^f l^ jSft iiA^ -u^« J SjjIjNI o*Lp! 01 JL>-j Jii 
. I 1887 ^lp J ^JlUJ c iiUi! owJL! 1^.1 Js. j*- aJLp ^p JLiil ot Uj . *u£L JI 

fU ^^ ^., sA'Al IJUh J yiu-jj L^^ LiUaj^J -If** J Ou.jaJt 4jLJLjJJ lill^l grystfJ JlJU 

. (3 >1905 
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j* p\ *J Jyj iSJi\ £j-*jU <!^. J t^- 0&" Ail J aj^U. ^p Uiaft JjI; 0&" 
<py^« 4Jl*^jbl cJlT £)JiJ 4 (V**^ Ja-^l r j^>- l<+^\ *)** t »h"* ^s^ ^ W- - ^ * *^ 
a^Jjj r\y^\ hJ^J &j**b\ cJUJti Lj^aJ tl^aJl J>*>- JS" Ji Ji^iai *&>-^ «JL^i cJl& 9 

jji^ji jJL*t*y j^VJi ^k^-j *>^ j^b ^-W*/*^ iL^u»ij>^JV^ oySii 

0^3 . (4) « J^aJi .rir^b ViAb Hr*-^* Sy*Ua% 4*-j>Ub oljUJI <iliSj ( dUb-^Jull ) 
f y#y ja JL&^I J Jl£ 4iN 4 Awi cJjJI J tljj*i^ j^ S^-U> oVbf J J*jt> 01 J^aii 
*5j£ i*yr J* Jv&z i cb^^SJL 4jJj 0l JsJ-1 <J~^J • ^^ ^*j Jp lipb <U-P, jij ^>-l Ji 

f U -Jjiu k>-l ~f (^ill Ojpjtft jIp AilJu^U ^1 U jtfl «rjNl Jp J^ ^il .UJj 
. j <L> ^Li Jui J>LiuTVi li^ Jl>-jJ1 JjaiJi c-^L* ^ 1 ^Jj 4 aJu^f ^j^ **i 1895 
J>b ^iJ 01 JLaj Vi 4j J^*J1 Iju 1 *Jl 2-* Jib <y- Jj^c -Jl J^>y <^iJl W.Ramsay ^y\j 
cI^-aU Jy 3jjU- a>vu Jl J*b cili^S"! ^^i ^i* 4 jA j* j& U^j . Jjifl <ojl£ £Jb; 
. J>Uj5"V! IJU J «,jJii tL*-&l <j l^-i; SjjUL! «jj aii <£^b a^ Ul 4 1904 *lp 

J *il£* J 0^ If 4 OLJUaJI J^ jap J V^ 3 ^ i*jf£>JJ I;UJU^ Jjj; J*> JLdJj 

r*jy^ i**U- L~jj UaJ J-^Pj 4 oj& oL— L> J Nj aJ <^0>o 1 a^SJj 4 oi^^Ui u Jjt 
^T ^^ Ui»Ji AJlilJaj lkja>»\j ^Lp frUI J vJp 6fX 500 yi ^j . i-SUli oi^UI L^ji 

Ob|p*^ <«^ -^ ' 3^Jbfl *— jLI fU^-J 4ju*^ r-\^i^l (J lJL^- A-^i <\r^ ^r^ f— '^ O^JoJ^ 

iJ^o ^Ji ojjijil jijxAL k^K* ij\j>- i^j3 -up (^Jifi p-~^) *-^ J fH^^ rlr** 
b ^-^j . s^jSaii oy>i j^ v-^^ 1 j 1 >' ^^ j!r*' J^ 1 ^^ !>** * y>*^ v^y ^ 

t* ^^ 4!^ ^^" *J *-!^ ^"^^ ■ 3 >^'* (t— ^-' M*^i J J^b ol fl^>i^ J Jib £jb ^^So 
^u^i j ob-M-i ji^^^i j* p*J\ jp oi* ^jij 0/iii ^* j^>o- 5jj>-b Jf 4 ( ^y ^J^ 

jrj^.1 S;^^ Jp cJyU J>-b ^r-^ ^* i ^ 1 ^ • ^j tj -^ij OJ/j^Ii ^^ j^ oIpU^^I 
ig* Jj 4 0^ 9 y <j\ ^ y>-\y- 0j^ j* l^w* J^l^ A^Jix* \*-\y\ C — J ^xJj aJL&j* 
^jvji**^ ^jij^-^- Oii Syb-Al ?r|^*jl ^JL^j . l*^>i£ ^-Jl eJ^-1 0b-^ S-*r fc H S/k— • frb^*' 
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\ JLi ijJUL. j3j C-~i=> J-JJI 11* j^ a*-^ ti»lJb-l j^Cj . <v^*iil aj^Ij 4>JUdl A^l jw 
AJUill ) AjUiyJl otjjp^l ^ aJLJL- o^tf Jp oybuJJ A^ji! aJ ^rflaa t aJ*^ JLp U^^ 

c 

. ajtjU J^t <jwaj Jp j£\ Jjl* A^*i J-^l>- c£jL*u JjlaJl iJLP jli t jl*c* j\y (j\ J*-l 
*— J-l L-Jyr j iyrjU M*-^ J^ S/ii~U **-_>ll Ji^" J ^JaJl d ^* Jib jJ^ JLaJ^ 

* * c ft ' 

J^ju Ja>- ^k Jp Syii*^ r-|^l j^ cJJb Jyo» J>\y aJ c£-iil ^U-iNl jl jj-^J J^ ^j-JVl 
<-jtXi l- SyU OK' li[ IJL* <: t-JjJ-1 J u>kL£> <ji>'-kf ^ cr* uis"^ J* ^ u&Z> jv 
4^~i J-^>^ c£}L~d fU-iNl J> djilw^ aj*-^* ^L AJyull oljljaM iJLP Jj^» 4 J^LiJl 
*A&\ *UJiNl o^IjiaI ^ap JjI; il.'L-C aa^I aJl^j $ aj^I J^b <Jwaj Jp l^j^II *-L> 
6jy^i\ (£\) J\yl\ aJUJI oj)lpbVl v—b c^L-J-l IJLaj : ^ +**>■ jj c_-*S^4 l^yi J| 
oU-^ll lJUijI j^ <a^ j& U $i i J\yi\ i**ju*±\ £s\j\yjN\ ^^b if jsrf\g\j*i\ 

OU-jil L-JUajl j> AA**; ^sjC U jS\ j* Jyc» Jji? Oli 4* : fl7...« A*JaJ (^1 Jp ^ysAdJl 

j> J^J i/- t 4 la j i i-iily, Sjiyh Jb dJl^ Syii^* ijljlftl JT d\ J*J*\ d\ -Xm f , ^W 

ajUiJI jlJLi* j| J^iJ jJI AiUall ^jsM- <^jL-J Aj^iaJ aJp l^dUl AlllaJ! ja a^S OJjIjAi aJLft 

UJu^-j Jl 4j.LjLa.Ji AiLj^aJl (^*— ^J 6 AaLUII L-ijJ-i 5;^>> Aj^i j jUjJ^ uU>1j tlJbr l^jL-j 

* * * * 

Jp Ua«w Uwj^^aJ T-^il (^JJl j^r d\ £* (( y^r — fJAj Aw> )) ^jJi\ _ jLI fL«J^N Jil; 

A^L^-lj J.1; j^iJ U-JJ . J^ll p^ill J JiO*Jl (Jl d«j JA jS\ Jl J^ (I ^\j lk-0 

* * * 

Oy jp j^UJl ijJVl j^J-1 j-Ijw! 3Xw 01 (j;y t *yJi\ ~>J r \ f-U-il J Aiu^aJl 0 Ji ^^^1 

jV t j^UJl fU-iVl y"(y ^ LIT AJ^aJl * JLA U-J JbjJ Jl y^ CJlT 5;!^- AJj-ji ij\ JUP 

aj j t L>j-^y Jy*** 7^ ^^} • >j>^^ /H/* /*-* *— -^Luji dj^S-Ul 4w : ,^.ll ^,.. M ^ f-U-ijl SwLw 

« * K 

^ aJUJI Olyl^Jl aJU- J AJ^ic* rJb ( Jaju N 1^1 *-• t J^- — JjI; Aw» Jl Jp 

j^C Ail ^-Ju IJUj c4^ai>uil olyl^iJl aJU- IJbr- /%" c ij— Nl — J-i oU-U^i ^jui? 
LdJ^ LL^»j 4j>-^il AL^iaJl olpU-i*Nl Uu^>j j Aj. LjLarJI Jjj— >--j j^J c-ljj-i ^ljj*i^-l 
. l^l^w.1 j^ ^ry SJJli ^ ylyJ! aJUJI jl a^I o^alll oIpU^NI aJU- J Ul . L.L- 

: yb AjOJidl frLr^Ail 4^>-|^ c£JJl jNiiLl IJ^ jjjo UJ j^JJl Jl 1;^ jiLi (^JJI j£Jlj 
Ls^jI ^^^ ^^J Jyly Jl 0I3UJI jry^i Ui^l;^ -Up UjIj Jij ? A>-*>L^?i ^oC <Jl£j Jis^l jjl 

ft 

. ^Lilb ^i^^ 0\jL-J-I Jvj Jjyiil ^^j J[ 4^^ ^^ V>*^ OJjUJl dj\j>* c-jL-^- JUp 


facebook. com/ketabme 


JaaIIj 1 OAj 4 jJLU J Jb-jj y> AjJLldl tli>Ul J Jli-i jl j^l JLL* j1S(b Jl ftjll *,^7,.^ 

of jS?l in ^ U^Jj ? a^>U*1 j£s <j^j Jli-I jjj : J lij y^l JIJ-JU . *(/- U y> 
^l Syi^dl £}y% luUAl jl^/l ^ ol>ji ^\j ^ v-^ ^l tfJJt J ^ JAi-l U* 
ijJaJ j^ «-jj Jli-I jl y> Jb-lj r-bx^-1 (5^* bl jo 1 dJAJi 4 i^Jyi -— jU £U-iV UIjp 
oU.^> li* ) i*>w»Lo J*r- <&y*£- dj& u^r*- 4ji Jp ,j^J ,Jl ijjULLH ^UuJl (^jL-J 
ijjJ-l oUrp ^ **0* J^ ^i* 4 **J^" *;!/*" ^P ci ( ^^^ f~*r f ^^1 (J 5jiuw» 7-1^*1 jl jlp 

*— J"l f-U-^l aJL-to ilUil 4-^UU A;« : „^t UajI *JLSJ ^ JJI J\i j£j> . 4Pj^>**JJ iiUail SjljJ-l 
jU^ tlijJ f Jbw^l <u>Jj 4 <lJJJb j^JL jl *_^£ uJ^ (J>yo i <oN 4 iJaiJl dJLft j^ li^Jail 

LUJI j^-^ t **^* ^*^ ^ ^ jl*" ^^J^ -^"^ ^/^ ^^3 c ^s*^ *;Lr^ ^V" 5 jlp j^ 
m ^Ui JjUaiH IJift 4jy- jSJj t IfJli? o^l^l UT Lw-i VjUoJ JtLs^o ob^4-l ^jlp jl 

j_^i jl l JjNl iiJLiLi^Jl jyli ^..^ c jSlc *y dUi *^j . hJ6jA l^U? Jl oLwJ-l 

* * * 

JJjJ^/l -— J-l ^lOl Ji^ 4.*.,.,^ Jp J-^^J ' iJ Ul OJ/ljllI ^iJJJb J-*-ii t Oj|^l Aj>rj} aj* 

0 0 

Olyljill 4JU- J AitU gfti ^^^Ikc 4jSJj l ,JuiaJl ^ iJWl Olyl^Jl 4JU J U^*^ *>Lii 
* * * * 

r-l^ll Jp 4-jUa>-| AJu^? <jJaj ^waj lill / . aJb-l^ i^iiJ ^JaJl J AiUaJl^ Ji\jS\ ^^J 
. ^idl oU^J-l Jp J-iaJ *>L^l OJL>-j Aiu^all aJL& jl jw 

IJla J aL^UI ^y: eLL;^ Lb Ujlp ijJifl j,-cLl ^l*il \t}i> JU ^jb JLL" cJlT 

Oli A..a,.tf^ A^ly Oljly* ^L* JjjjJ ilU" J ^\j£i\ jl J-^ 4jM t f l*i^ S;LP* ^-J- 5 ^ ^ 

nv 
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Jp ijjill ^-JLI JaiU dUJbj t Olyl^ll j^ J.f J\i£ \ jy + Jp ojl-L^I JL*J f oj\y Of 
4 jljAl a>U? ^U-j ^ 3^i AjdJ d^i 01 ja viiJi Juid Jb N 0^ . fU-SNl ^ o*^ 
^iil ^ ^^^J ^Jl 4^] lit aJLJWIj ( Ja-^Jl li* v^*- *s*U»=-Ij Of «jl j-i* lj£*j 

<w~-Lil jloiii 2iUe> JT frlUpl ** l$Jf &\j\jl\ otfli* Ajfr Jp j^i; <Ljb ^j i LS^^^ 
Uj . 1*15" oljl^U iAP Jp * ^*jil Ijla ^JL jr t*(4*UaJ! dl* jj^JU J^i 01 J^l <^l) 

# J, 4 * * 

CJI \ cr o- 4 JaJ^ ajlju. 4>LL» jlj^U O^X* jl J\^l jN Uj^l «Jjb ^ i-y/M J>-US 
dL*l^iydl j^ J-^ 01 AaJai^ 4JL bcii* iiliMj 0l& 4 <w*i AjL^ Oj^iNL 4 OUjiJjj 
i >rl^ Of <u£lj SSjI/U a^ju 0bkn> Lj,/)^ iiUaJI ON 4£->wa!l ^UiNl aA_^ jp 

a» Ajj-Lui^I Of U IJUbj 4 dy^j A*y^ JLP ^jAijjlM jljAI 4>LL» JaiJ Ajw> Jl 4 viUJb * LaD 

ir* c? Jj-*4l J**" cj vV ^-^" j!>^' ^^ l£jL*J il iJZjj dJL*b^ ^ <y*W* ^ij^i 
jAy v sL-*- t E = h* ibUiL E AiUaJI ^p ^ h J^L JaaU jUI jli dL^ 0^ . 5Jb-lj 

4*~0 Jl J-vy* 0l*jJjJ J\^>-Ml Ajcj^IJJ AJ^Uil di^ LjCU» « oljl^l A>li> ^...».>- f 4 j\yk>\ 
. ^U^l <JjL~5 4jj& j* IjJp J^aJ-1 J*- ^Jl AjJuLaJI 4*--^! ^ olL^ 

jLo" N T l^jj^ <*rj* AAjiaiA ^ Lk^Jl jljAI 4*U* 01 Jp ^UJl ^jLJ hjfr u &Sj 

y^>- AAj 0^*U ^l (£*y S^xiJl d-Lfcj 4 Jail 5>1^1 A^^ jJcj *j^* j*£ Je jlj^l yj^i 

yjjilL SJLaic- aa^ jLc=i ^ii^ U-brj ^11 ^ttl^H jij^U Ja*^t tfUoJl i*J U . ft J»IjLI 
^j ij . ylsAll ^ iib£ iL^ i*J ( Jjull £* ) h ^b U UjU U JUiw Jiay t SjlyLl A^r-jJbj 
01 j^ ^1 Jp V-L-Nl a^U- ^ U^i JX JL yci AjN J^JiJl lJUb ftljl IJLiu* Jjb^ 
Ji>-j . O^^^w? Cjf L5 1*^J1 jljil" 4*UaJ Aj^Lp aJNju l^ J-^a>- ,J1 J^-Nl *— J-l ii--^ 
t^aj! Jti\ 4 Lp* A-^f h £j liSUj . >->■— Jij; Oyli Ji J-s^j ywaJl Jl jtte h J^ 
cj J*» -bfja 01 j^lc N Ail Uiy lil N^ d^-J; j^c N ^Jb/I ^^Ll ^UiJ Jul? 01 ^ 
A-^L-Nl olJL>^JL If^-i (<JI h Ojj t^y^ J*aJ1 01 ^*j \Jjbj 4 h ^ j^l Ax^kll 

• lH 1 f* lJ ^3 <y **v ^ji 6 » 625x 10_27 

jiJ M JjuiJI A-^*f OL Af ^1 y& A5j«-dl oJU*> ^p Jjb^l U>j ^Jp ^ u,.; II OlSj 

aJ ^^Jj ^j-**3!- M*-^l 0i { JJu Aj^-sJl oJUb 0M M*-^^l t^ Aj-^a^JI Jjj*.^* ii^JaJ xv» 

^ i c-^* l^ ^^' r~^ t!*^* ^ ^^ ^ ' ^^ f 4 J^ t *^ * <^"^ -^* 

* ^ * * s , 

Jp^? ( ^*i" jl ) xiai AiJfc Jp il.«.Jj ijJif I «-*-J-l M*-^i $ ' 5^U1 S^XiJl dJUb Jp Cy-Utj 

4 J-^>- ai Of AiN as*w> a^w? j^ AiiSI JT liJl^ Of -Ui 4 r-1^-1 Jl ( U;j~U<» JUj ) ^W* 
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* * 

SjLp (j j\i 4.^ „<*j j^r (Jj); <**>s> jV ULc l^^a't <U : ./ill A& 4 A>*-£Ji *-i* j* j%^*\ X* 

4 Lcia* OS' dJDAij t i^lij-i <j-LJ U> ^rJ V^k> ^s^ *A ^ iSj- dJ^% OS* Sjl?-^ aj^- 

. AiLi^ ^U* j£ ^ (I Ail j, ^ Jp 


*i£tt j* Lb*)) l^ jjjl OB" 4 *U-^I jp d^JI ja 5UL- jjlsJ^I OjJI ytJ 
oUj>) Annalen der Physik aU ja j&-\j jju- <j 1905 ^U- ^ o^b i^y oNU* 
^aJl jjy ^p V^* jti H*-y. jjJjoJ jj-*U *->lyil 0)y*Jl J^4 l£.U1 i5ii y*j 4 (frkje^ 
4 frUjsiJI c5 Ail>- <^JUi Js-**JI cS-WaJl Jp <lMi ^Ja*j U 0ly*Jl UL* J ^j ^Ji 4 « aI^j 
Ai-^1 Jj^iJI Ji SjLi^l Ai£ jA^J IJb Jii J ff*-^ **d*3 ^ *tj*d U^i ^ Uw Nj 

^ujM piU ^1 u^yfy '(**>* c? ^V ov!y) vUL» fi~*&» r^ ^ ^^ ^ 

yh iUli Ax-^ij tijjyiH aJU J*£ L» 01 Jaj-N -& i ( Aj^LI Ag^Jgy^ll Jij~»£* <tj& ) 
i(f-UAII) r|^ <w>J -^-^ aJU^-Ij (frttoj^lj a->>M) DL4-1 a->j JbJb£ Oldj 
yhl^b .dbk 0|> 4 j-U If ajt-U-j aJI^ O^J 01 j& M Jjyil a-u» 01 Jl ASjup jLil oij 
t^£ U y* fl*^[l A<ui j^ Lib- (SX3 g\yi\ IjJoj CJS* iil M^U^mJ; tfis V LpU^I 

Ail Jp aJI ^JaJ 01 j* YJb « Ol^ll cj Wail* Uj}jj ^*-^^ f JJl » ^^ AJlSL-i *^* V (iyi ^* 
<i[jJb^ jl»- frlp^ ^5 |;j-^a^ IpUil i-^LNl S^SUJI aJL* j^» li^jajl ji^Jt^i ^^pl f 

IJuL ^^^UJl ^jjd! Ji v^w-J dJJ*^ <iu^ cJlT 131 a;1 cJlj % UT L^p ^Ui^l ^Xj 
ju'jlp ^ju f-Ui^l 0U 4 ( iL*^ Ak*Mal Uij yiyl] iiwL" M*-J^l 5JL5. cJB" lij ^t) pUi^l 

^S" i^-j c-ol U y> 4 U-j->j 4 IJUhj 4 (ylyii cj diJ!A; c-jU frlJbr ) hv \^a J5V Ailt 
J e-jo -iai ^Li^jl Ul 4 dli^ aj J-jL i ^jL. ybj 4 c oUy^i )) siili JUj C-*p^ ^Jl ^JaJI 

J i) ^J^ 1 c>* ja*-^ >^ 4 &ty ^^ ^J 1 ^ ^ ^ M c ^^ cT -W Ji ^*i^J aLU 
^luiv-1 ^S Jlj*- ^y^- j* ( Ulj-i^ J^w C^>-1 Jl AJaJ- ja jJcJ jyw» j^ ^ AiUail 
]j4* t^lill Ul 4 (<c-1-a)1 (^.lUj! r-bsjyi yy ) <^aJl ^ V^l J^*X Ajji; j* L^Jb-l 
ajI c--i> U IJuj 4 M*-^^ l? f>*^ -iyr-j j^ Li^jj ( LoJU; ^J ) a^ i~*j<S A*Jb ji 
^1 Nlj t (oly>ai) aJ ^^^Ll ^Ul ^ V 4*U^1 J ^>U ^Ml JI>1 ^^ 
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Jf jNl £~& ^sll (l >~*._4*. > *) Duality hy±\ jp Jli, Jjl IJUj . Ji>Jl tj W 

tBS _Jl j-^r* Vj 1 — ^ L^"!p -*-^ •j-S'i ^ <J~J~- <^J-" J*-^* Jjj-^r*^ 1 jjVI 
Jy flft^l* jA UJUP 4jl jJyfc <Ju£j51 JLdi 4 frj-s^Jl j L^J^&l Jy**sX* ij^Jii a>**0 c*z£\ 
UjLp viUi tl>JL^ N 4jl t jo- J t \^>J^ Xaaj U l)Ia^ l^li 4 4jp*-i~* 4JJU> 5^5" ^yjwutj 
d)l U«->lj ^-s^li 4 (l)jy>JNl cJui^l Ji d)j~**y - K • £ ^3 • *!>*" **-^ *j^ J^ ia.L^ 
1 ^JJI *^1 ^£jj 4 IpJi f- yLi 3^11 «ia** j^ oljy&^l f jxj j?**-uiJl jy frUiNl 
r^l ^iaj <uUax* 11 Uij <-jiJ J^jJIj fy& d\ t\j+i*\ A*Si\ ^Ux^J V tell y* U*->lj jXj, 

ty*}\j 4j.LjU.-J1 r-lyVl 4j^Jsd Uij *< jltf <1)1 Jb M 4 S^xil Jp l^" <JI Jaj^l Ja^ ^X. U 
^11 iiUaJl d)l Jp 4j.lLLJI i^JaJl ^a* i\ 4 ^> — aiJl Jy £U-5Nl* OPjil Uh. j*>i\ 
Jp ^Jj Jaii ( l^ Jp <^1 ) 4Vjil S-Li Jp JJyS SJLs-Vj 4J& ^ i^Jl Jj M*-^ 1 U^ 
dJLi CJlf U^t 4jl C-U* -Ldi 4 ^iaJl oJL* CjiJ' c-jjU*i!1 ^^Jj $ ( ^h|^ j' ) V^^* 4^ 
^ IJbr- 4jLjw* 4^>- ^JJi A-jiai**J jv^ j 4 olijyxJNl ^Ipl A-kx— J N l^U ^^1 p^iaJI 

. ^^^ iJl Jy ^UiNl 

JT PjSj ij 4((l)yyiJl) t^aJl f fr+A* {\^±C^\j 4^jdl dl* jilsi^l ^*i 0*j 

c^^Ul J^JL fUIl viT (DyyiJl olb O^J (1)1 ^ ^U^j * l^>-b ^ ^Ux*b (Djy^Jl 

^JJJJ 4 ( Dj^Vl gjjdl y^j) c-^lUl J^JL f LilJ iJlT 4»U» d)j& Dl ^ 4 dli*^ a^^ 
^ IJl* . oUj^^l £jsi N Irli 4J0*il 3>3l c-^* ^1 ^1^1 oUyyJl iAP djlT U^ 
Ujy^Jl 4jyy ^^pj (IN ^^j U ^ ^-aJI Jy {A*-iVl yly d)li ^y^l H^ ^>*j t H^ 
5 JJjy J1 J <jy^l -U^lt W Uui^ J, 4 dSJu jdliibl uJ^i (lj . iJ- 4 * 11 ^'^^ t>* 
J^ 01 Jp Joj U 4 OjuAI jja- J iUa^ ±\Z ja ^j£ oUjy^Nl d)l ^ *4y>j&\ 
l^JLTl 5^11 Jp ji=J jl ^^Jl j^Cj . illi? (^ jl) LlA cJL' iliJl ol* ^y ijai; 
yiy JmJ 4li..w iJ^U* jelai^-i j->j Oij . Uir^Jl j-Wa; 01 S^JI ^ ijai JT ^Jai^i 
•jjV JU Oij 4 Sj^JLI i^S>l 4alk v^^b O-^ 11 jJ*- & ijLr^l ^^ f^ 1 'V^ 1 
Ji>dl (f ^ 4 3^>.^ 4>oL^ yi J Lp-^ ^1 viAL- 4ilil^ Jp 1921 f UU ^j-ill J J;y 

XT * 
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4~>L; a~* sj£ \+\ Jp p&\ iij& JJ Oj^ iyiT ^^uJl villi ^'Ljji (Ja*^ j£jj 
c <J^jJ Dt^ <^i U -J ajI^ t Js^dt i^Jji f-~J-l P^-M ^ BL ^ P jy~**5 V^^ ^i**^* 
J L^*sX* Aj^fc aOuL>- (jji\ *4a*Jl £~^*J^ 0?y ty LjL> L^^L* JUJ^>JLr l^aII W^ ^^* 
^-^Ss-C a£wJ; a^^Ip 4jLa>- l^oUdj jt^JI Aj,Ja^ jjIiJLjI JJ JLii t villi *-*j . v-s-^^xll r!^*^ 

J a-p^JI Ij\JA iil • c ^UxpNI IJl* £• Lii c <LA Oij t ^J^t cNbft JT J LfS^W 

ji£ V a-p^JI ^Lr**^ A*~jill -piJI Ol J c.^Jl J J>~i c (,^JI Ai^iaJ l^JU- jJs^ AJUaJi fL«5r-Nt 

Olij^U JJ .^s* ) V**!^ ^J)^ J* **y+£ **~&ji <iJ*A\ «^ ^ij /^^i yl-^ f-*J-t 

c^jLw jji ) ijjUUfcJI Ua-^Jl « ^jLJij ^UJl 9 a*U> jIjsaVI J *k}* Jf Jl ^*i f 

l>t^w» j>P A*J JJ AAjJaJl oi* t^jj IJ&bj . ( iiijall ©jlyU A^ji J jL-jJjj C^Ij ^Jl>- 
A^pwaJl 4-^il JJ jAi^j) X^y Cjp- ti i <*JLA>Jb\ \)\ji-\ oUji JUp a-p^1 S)!/**!! 

. ^Si\ hj& ^ v^>J ^ii ^^ji asiwi uj ji^ j^j ijp uo^p 

uU^U- JJ jUI c 1917 f Ip Q d$j c ^l*iNl ^ jils^J d)JUi ^ d*^ ^>-T ejj 

^U-iNl jlJU*l a-*\jJu J^\ J^ t :>jjyi p-JL-l ^UiJ JJ ^^j 01 Jji ^ t^^ 1 ^ 
^ ■ L^ Ly jy ^>-l JJ jIjl* ja Ujii; 4-^i^ f^^* j-Waj oUjy^oJ J2 j^ *u^L^>y 
yiy J li^y 5ji» JT ^ jX^. jl ^^s. ^*UII Oj^JNl jl ^yj t i^lil aL^.U< ol^l jII 

jl t iijjiaJl oJ^ vili'^j 4ju*a! OrL^.-! J-*^j ,<>J t Uajl J^jh ^ ^M' ^ IT - lA** 
J bjjyi Uik* J*a±Cj> jiJL* JJ ( 4iUaJl ) ^Juy jljL* j^ LJUU jAAi Ail Jp dj!^P t Jj^^Wt 

ii^ JU t ^^aa^jl* jIjl* JJ yu2>\ a! r-b 0i JJ c Oj^aII iJL^r l)j^i aj j^ lij Aili i jyt* yly 
tlyy J*>U?J Jp d^j ( j>-jdl jw? jJ <*ii AsJom ) ^aiJI Jp ( d^tj ) 4->yi ^UJI Oj^aII 
\*p£ {&*j&* ^* OU^iJl jv-oj c ^jUJI dyyl\ aJ jwo (^ -HI ** — ti o\&l\ J jh ^ J^^ 
Ajcil^L-l j^i ^JUI j^Ui'AJ jbll jlJLjyi I ^-i jJJi Jp jili^j jlUl Oij . U-J- 
Light SjLyJI oLJL^l JjNl u^Nl j> Si^-l. L*-w ^ 3 \ Laser (jjJJIji) jj^AJl 
jlj^Nb ^Jl ^c^wa; t^i) Amplification by Stimulated Emission of Radiation 

jyi> jl ggj^i j- <^' JJ jy^\ &ty J- 1 ^ ^^b- 5 ^ ^J oi^^J jLi* ^j 
fliJJl j^Jj c i^-J*^ oLw? JT aJp (C^J i<^l viUij c Aill> aJ Ujjp Uk* IpIjJUI dyyii 
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4 iJ&li u^ilil L5 ^it ikS" jjJjilJ ^-J <oV -cay- J <dbT ft ljj>- ^jL^j jl ^^xc V j^iJI 
l>- c£jL~j ^l JjjjiJl f-liJUl <J>Jp *Ui 4 jjliJLji j»Ul UJIp j^j 1 ^iJJi jl jJ> 
-U- c£jLo jl (t^aJi 5iy- <^1) <cay- Jp (vV <J ^**^ ^^ *^ c^) ^^ 

jbol Jiv t ^Jull a^Uo Jxf L-i Compton jj£*jf J^ *tfj . *&ry Jj^ <J^ sL)S% C~jtt 

. -by U«* <U-j-L*- U IJLfcj 4 4^,,/jH dJLft <>w*0 4 oUj^jJ >Lf frj-sAJ^ 

* 1-^ ^ * O^iii 5ilL» o~^> j^ jUaji *^Jl dJuJcx^j *iOl ij^iaj j^ *>^5" jl ajLaJ-Ij 
* * J 

J ^ Motz j?^. y>j 4 Oi^-m tU*Jl j^ \Jl>-\j jl jjp i v-L-l t$*{~* j* l^-cuijy 
j^ dJLi*^j o-*^ r-^* - ' Cr*+^\ <y ^J* j^iJI -^^^ LJL- \i[ 4jL 4 ^JtJ j^** 4 d«£ 

4 *>L*p ^iJLJJb Nilf frJa-j ojOj ^^^ ii?L-^| 4 ol; ^rS"^ 4J[,Jj^ *Ipj J>^ t (oOjjjjili 
ibjj" Jtf-UPj 4 Oli^iii A^fr j# c£jL-Jtf ap}j-» A»uiVi ^ i-l>-b iiUaT J*wJl li* ^t-» 
4 l-i>- ^Ju^ iiL*> ^r^^il *** ^i U^j* aJIwCoNI 4^SlU j^ L$~~iJ Ijydl <*«Jb j^i JT ajU? 

jj^J j! Jo N tiJLIiJj C AJ^dl AilkJl Ojly <*«J Uli AjjLw* iyll yl^Ji JbljJ 4-*»J j^ii 
. *iJj^ C-^U *— b ciyu" Jl ^ oU olp i^J jjfc oyly J[ dyy <J\ 4>LU 


TXT 
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ip g\J\ J^iJI 


frfjj 4--*-. ^ 4-disA^l yH^ 1 3 — *** C— J» 
frtjj 4^w» _ij J^ (, y ,-ni 4-jijf ^ 4j^ t^^fcj L> 

JLo^iw Jjy *. oAy (H-^*^ ulAlj^ uy <-*2jk f L-Jajl ^P *-*lsJl jyil! 4jI^ J OJlp- 

J ^Jy^^xil Jjj~J>v- ijji^j <~^~M *\js^' J ^jjt \y^ pr^ <■ JJ^ *^ <— JU- Ji pU- 

K^i- aJL~* (£y* i (J *l2i\ j t J>3 f> 6 j^JaJ J frljjff«!l» • hj*^ t\i}^\ J^ *J-^ 

O^Lj-Ali Ui . 4ijy^ uyl^ *^^ \p~*> UjwjiJ ^>jC jAJ^b ^p ^jWj <*jJ1 oJbj^i* oUU 
jj^ \y& ^JUl 4 ^jll^jj ^ii^ Jli*l j^ c ufiijWl ^ ^^ ^'^* V^ ^ ^lyf OjiUJl 

Jj>jl 4 4-Jj-> fj>- fU^^l"^^^ J^ ^Vi 4^ JuJ^ J J^^^j^^iL^ 

^^^ <iL ^Ij 3-OOp cUU^t Ipi ji^ *uAl vJJl% J ^> |IU- (1878-1813) Claude Bernard w 
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f-U-M cJut jy*J£ J 4jJlUJI t\tjJA\ Jli>-ijl cl^L^ vyjl ^l^i-i jj-LS ^ ei^b>-Nl 
Jp 1900 flp u^if oi U j&j 4 5jJlUJI ^L^iD Ijl^j Lu^s JSc Vj jliJI aLU ju; l^u^- 

j> y^ *u» oj\^\ J-^Ti f c f-Ju^JL j^-jaii (^xaJi ajjULaJi frijj*^^ ^. ^ (^ Jy^ 

* * 

^Li^aU Ia^jw V^3 4, ; ...>.J1 aj^IoJ bi~-];.i JJ c Jpfc~~4 \'$\ Lyo . 0^>J1 JLpN jwLjjili 

\~i P~. ii! i^i roU j^t Ji ^^p ^-Ui OjiJl J j\JL*-xJjj 0i-jIj>4^ j^ ^Ap jlT 

John DjJb .r- ^Ua^l JW*i3! ytJ 1803 j 1802 jyUJI j^J S OjJj^ ^JLr^ 1 
ijv iSyi\ {jqa* ^s* J^ 3 ' *i)* V^/ V** r^ 1 ls 1 ^ V*-k^ oLiJI ja iLJL- Dalton 

. ii^ull oLS^il J^ v^Uij UJjJ v-b* p^tj ^IjlpI J -Uey l^ LJ ^il^sJ ^ J^ll 
jjiaJ (^1 ^ O^Isl ji^J 1 dJ3JJ c o[,iJl Ju iLUJl ^jiJl ln-t 7t*>ji i OjJb Jl ^p 

* * y, 

ajlJ^\^ . OJ;U]l i*-^j J IJbr IJuL« OlT c^-jJ\ lA>^"' CH^' V: [r^-^J ^kj*'\^ *yW*^^ 

^ c OljUJl dy\i J; Li jIj*mi j^L^Jl 0U- ^ ^jul£^l (^ JJI iiU-jJ ^Ip ^^j^J vJ^jar 0^ 

JpU; c^l ^ t 4jjL«-$3i 0I3UJI o*ApU J 4-a^JI s^l^ 1 v—* *^^ ^^ k^ ^' 

*&j* J ^ ^ W 5 ^ W ^ ljub 0K 3 • °^ ^^ j wi ^^ ^ J^ u^ #UJb ^ L * 

. 6>Jb ol;j ^ ch'U -^^ o^ ^^ ^^ o|}UJl & j\* ij$ u* 
*J)\ SjU 3j5rj S^j ^^JaJ J ijS 3^Ja>- ji?- William Prout Cjj^ Jj jl Jp 
ol;JLJI g* d\ ^J*\ 1816j 1815 ^U J U^iJ j^. ^ii ^ys-S/l ^1 ^ l^ <jJl* 
^Jaju c^jJI (^iil IJL* OlS} c ( Oj^j V>/) ui^j^jU»l Ol;i j/» lA& *\J&\ i\^\ tf *JJLj 

^LJ iij^l* (J ^jjPjUl jwL^-SJI -^ ^jlp L^ao- oUa>-!>t« ^J jux^j L--L*l Ijjj ^j^-jjjiil 

OJ;iJl dJL* l)1^ C J\3*-jjJlJ>l yb IS^-i^* UL-I CjJ;JiJl A**J* ^^ ' ^JLrf J^ (J c (/*! k"^^ 
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etc * 

. JU* ^L-l Jp Ajjiii Aj^JI j^LJj 

^ ) 4_JL- oL*-^ j-*j ( oi;JJl <j;y ^ ) <L>-y 4J-AJ oL. r , .*•>- j> oJLj S^lil 
ljj£j jlpyil OlJUb £*^£ ,JuT y> Uw?lj j$s |1 ^JUl t^Jl ^j . ( Uuii-I oUj^SVi 

. (( Ojy^Jl )) *— L dJJi Jby d-*o ^-Jl ^ aJL- 4J5I 4j>«-i by~+y . r- • JT 

l^Jb Obbjj jJJUJl ( 4jj JJI iJL^JI ) ^jJUl 0j^ c£>JUl iJbJl Ju/ Jl eiLi^TNl IAa ^- yJ 
Jjji-I J 4J jx^i- i£JA\ *->jll y> U ^-^>J <£jJW ^JU . ^LiiJI Jl Uj^U ^Uil ^ 
^y>- SJb-lj «^ia>- 3^ JS" ^ fJj£ f 4 1 ^jJJI ©jJLPj JjNl £-^jU <J A*!^ Ol^-ju^ Or 4 ^ 

^LT l?jL-J U ^ap ^ U .ya.^1 ( (jjj}\ OjjJl ji ) ajj JJI aI^JI Ul . . USUj <. 3 ^ jjl d ^apj 
i^JUl aJL^JI 01 w^-jjiJL Jjlii jS^Tj . 1 ijjJJl aJL^JL ^ti ^JUl ^j^juO^I 5ji aJLT ^> ^ji 

* ( J*^' L^ ^^-^ j^s\^\ 5JU- J IJIA 7«-sA>J ) k£j^\ ^-^ <Jlm^p Lj^aj ^jL-J U /^aiJ 

^J^L>-ir ^iJi boUpl olL^ jJI ^bJJ ijjL^Jl (j^!^ Oi UlJjj^. ^jlJuiTI Jij 

* y * * 

^JlL" Jt ijjlr*^ «-^y» J u- M..I1 iJU ^a;ya; Ji j>jCj 4 Ijl^ 4jUjo' ... t 32, 18, 8 : ^IopNI 

fj-jj^aJlj p^uUI >^ iJL^i cA^-lj ^p J *i; ...t32, 18, 8 ^UpNL ajjJJI U^i^pl 

e^T o.tfli b ^^juJI jiljaiVi OiT oij . ( <LJ1 oljWl ) . . . j t O^f jj OjJi^ ajJAI :>j-*pj 
jjJUI ^Ljiil Uyt 01T If t yup A^lsll O^Ji ajJ-Uj ^^p ^ Isll 0^1 4jI^ J jja-SL^-SOJ 
^jOll ol* yi J>- ^iCb ^ (1 ^ 4 U ^y ^ hjh I^j ^-j Jp ^i aJ Ijlj 
oIju ^1 ij^L-Mi 5;JUI olj^v* jp oU^Jjc* ^i 0y> j^ t^fl-Jj-^ Jj-br <j IsyrjA 

. 1897 f lp 0j>^!^ dy^y vJUi^TL 


TXo 
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( ci^^r^ 0^*5" <iy ) *Jal* -W^b JL *^' ^^'V 02 j — * U¥. £~^J ^ ^ \^J** ^T>^ 

jfc Jjh Jy^u |^SC U h 4,^ ; ^U ^j-Mi L5 *— J Ja-flil jp j-Wu" ^=!l oUUjNI 0JK3 • ^^P 

3-Ufc* A^LdJj d-blji* AjI^VJ -bu U-» AxJ^Ni dJL» C-w-^i Jjj . uL- r ^ f I A^-Jj^p £^l 
. £>yjl ^Ul J J^aili J-*il j^} Jp Jj-*J-I j£-l ui>- \r^* C^~*\ 

Aj>Si\ Jl <isA^ jSs^I £-ly j-^-ij ^ap JjL--j <J-^ flJb^-l; tiy-jy C-JI Jtfj 
* 

£->J Jl c *^^ JhH^J c U- Jij . 5JL- 4^w J«j£ ioU uLy^- 4jLaJ-I J ^ ^Ujgll 
*^JLJI ,j*jiJI jjP *J>^>o" 4-k*^il 4*-iNl jl ia^^U t <ui£* l§"^ ^ *-^:3^ 4*-iNl Vj^' 
^J\j£)l\ IJl* jl ^ vj-jVI j>p OjL- ^Jl ojj-l J>lyM jIjUw ^U JjJLpj t ^11 yi 
V*>Jl Jp ^1 i m *dj^" J} e iwJ-1 4>«J^ v- J Jpj 4>jJ-l J oL*J-l ap^ Jp <Juyj 
4-Ja-^i! ^*J^I ul» r ..> S^P,-- Jp Ip^P *-^^ J L™ki*^ *>U>- cL>-^l f c JL 

* m 

^ jJ^j Lc ly ( 4J^*-o <0 |i^»lll j^jC c5 Ail ) ^-Ja^ll JaA-1 J*£ jl fUal^ t ii^jiil 

L-^J l^ ^j, ^1! 4 ^oTl^l Syli cJtT Uj . ^iuJl jj^l U,U, Jl o^Jl! o>I jl« 
J^Ip Jui t ^akAil JiA-l jp k-itJI Syll yU-l *Ju J Uai cSjl-J t oLjJ-1 J iisSil 
J^is Ul c a«- Jl <j;j*- '4JiL»t* J V^gjf j-j 1 liSlfcj c oLmJ-I ap^ ilUJb ^3A>-j OyyJl 

Jp JJJ Jb JsA>-j t ^U. ^iT A .ja;;.U Ja^-I dJLij i^lj^Ol JiA-l dJLij L r ^^ , 
. v ^ m . m " 

s ...^ 1905 j»Ip Jj . fioUj^JI)) uLJ-l JJJJ O^^y Uo J^j . 1836 yi'djIJLi* 
1^1 ^r-y t Sfi^dJI c^jjJI ojai <tj^j Ljcu*^ jj^JNl i>*Ji» Robert Millikan jl^LL* . j 
jl^JLy tiy~Ay J^p jl^i 4 hJS'lrf? 3A>-j ( 10 -10x4,77) O^LJU, ^p Jp o^JU 4,77 

. jys^-^aJl 5jiJl r-iy frb J 5^]a>- Jjl 

^1\ _L UJI^ e *x*J^ c -■* Jl -x~ 0j>£Wl 5i^ ^L^ jlS^L ^^1 oij 

^1 28 "10x9 oUI/JL m iUJ O-b^y t ajWI Jp ji^JI Jjl ^^-Jb JiJij t dj^y V-U 

ijJl ^jli U ^ji jl Ja^l SjLiu ^ IJLaj c OjXyJI JjJL*/ *-iNl ^p Jp <^-^ 9 

Jl Jp ry>y Jjb iJbJl iJ^i 4 lO^I^ Uly l f iLT ^ad oUj^JNl ^ JjJj^JI JjJjy 

^ . oi;JJi ^ ^p^f ibry a&i %jM *& j W JM ^i ^i^ ^ ^j^ 1 

pjbLw Jj>^JNl is/ t(^>wJtil jip J\) li*\JA hjji\ ft L ^ UiaS 2L^U oUjy^JNl 
^U SjJJI Jaf. JJU iy 4 SjJJl 51^ J ^11 i^JJI aJ^U. J ^JLJI v'k/^ ^>-^ 

CAijU-^Jl OjJJl ^1^ <.<Sj^ \f t ^^ ^11 ^ CA^NI Jl^P 5U» II* cLJ^ 


m 
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. l^ *5^>uy ajjL^x!! o*^Udi *w~--J (Jl j^i 

ioSO i^JiJl LiLJl oli^ll ^ otijy^M 01 J»l^\ ^ j^ai cJj *x*y 

t- — . 

ily** ^>«JtJi v?tr* oL*^ ^j 1 0 Aj.Ju.^aU iaJ^fl » Oj^ij 0j~~*y ^Ju^\ 1 4-la^il 

iitJs Jp ijujjdj tOly^^M ^ l f iLt* ^ Ol^li l->NL Jii.oL-^cA-l oJbL _£_ 4^-Jl 

m t 

* * * * 

3JL5" *j> 1840 ^ <-^y5j l^i^*i kyjji C-JK' o L^ I oJLa 0i <^\ 4 ui^jj*^ *-^^/* *•*•>- ^ 
l)1 dJUi JUj e-fl-i^ri Oij . Oj/^JNi 4J>*-i ^u-jiil c?jL-j" V^ V^>«-i ^^Jj Oj^&Nl 

oNjU f Ul !# U- Uu7 CJtT 4ja£ jSCc N U IfU IJb ^H SjwoJl 0Lj*wiJI J&j i S^IU 
t^jjy.1 t^fajl JUj-aJI 0&5 . 4jt-l J*^ ^ Jill j^jJ! SjJUl ^iyr j^Lj jj d\ JI oJl^ 

4 Oji^Nl j^-> 4jI y>j 4 U ^J>- Ji ..t^j ^Vv <fJ* J** J^ r^ ^ J^ fi^"" 
j^jcj 1-b jS OlSTji . 4jU) <j ^ijytU Jjj~~>** — ^j^J tljj-i 4 S^UJL! L^L-I l^x* 4^L*aj 
JjLaJ-l 4~oii Cipl J V 0 * J^ IT ) c^-J*r4^* J*^. c? Ji>^* oV^Uw (^-yjl) 
oU^4-i^ Ui^^il 4^Js^3l g-lyNl 0^ J^LsU jybJl J^VJ (^M.ja.;;.^ Jbp^Jl 
<->Li^l JJ f oi lii! ^yt J^li IJU* OK} . oly^Jl UIp^ ^di i^ili L^L-Sfl 
ijly ^y>. ^j/sJi c)^y 0j>^1 j^ ^jW* J^ Oj>^l Jb ilU-iJ t djj&yi dj~jy 
lJU ^^U ON iSjk^\ pjj J^p iJlC oiL L^. v^l ^i 4J ^J ^Ui jS3j i 1899 f UJl 

j^ Arnheim ^1 ^j (1928-1853) Hendrik Antoon Lorentz yfy^ . I ..a jJj 

a*j 4JU ajjl^ r- jjJ jy- Jlj , 1857 ^lp ^ dJy* 5-^^ ^-~£y Ujlp ljku~j* ljS\ ^wji 
UU> j^l ^ 4 4JiJLNi 4—jJLU ^ j^UJJ ail^CL^I ^ia^ IJb 05 iiLy* OlT oj^u- J > 
Ji OjJUj ^-^.ttl JLij 4 C->L>y 1^ oL^L*/>l$JI 4*-^ Jp jffj vi-*>- ^jl 4jjjU J \*y*y* 

085 1 ^y^b ^»w»y* J W 1 ^ 1 ^ J^ J yi ^ 4 J-^** 187 ° f ^ 4 o^J <**U- 

4 frb^SO^ Ob^^aJi J 4i*P 4j1jl. Ji jyty tj^aJl 4jui9 J <1~*«J 4i>-j^tl CJ^ t ^y^^ 
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i <y>P <U» 4j Jai^lj O-lJ iic*br J ijJaJl tbjjill ^*£ pjji Ji 1878 flp Jj 

J x^l ^ jl ^i *L£a!I J c^-l oNUf J-iJ ^l *UI IJL* £~-y l^ j^Lc J_- jp 
/ ^a«JI ^LJi J cJyu j^j i 4J) il t j^Jl ^wJ ^ju^J^Ol jjyJL^I jdL^JI tJlS" ^—l^^^l 

/t-yft- <ui AaxJ Ja-^j Jj^i CJ^iJ Ol>v> Jj^ **j jyl ^^"J ^s-^r* ■^'"■■■"j f 4-iSJj c AS^«iil 

^1^/1 ii^L- jwuiJ C^wj fi\ij4&\ AjJoj Jp ^pU ^J*Jl J^ 0^*^ t>* ^*** </^ <<* 
Ju -L-^k^xJI iJjJai\ 01 Uajl Jij^J -L>-j |f . (1) (( iiLLiJl aS^uII * Lo>-Nl j^P 5,111 4-J^aJI 



(1928-1853) jjjj dj^\ d»s» 
XYA 
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(Jp ^^Jl oL* CJ€j£ 4^[jjJ CJj>J aJL i c^JaJi ^i^P l^U- Jl t j^l ^ly Uij 

4-^U, JLwj t ( i-^Jj^JuU ) old 111 Lm jjjb JU J Sjyyas- i*-i cl: c~Ik ^\ cAjLJ-I 
^j**!! J Sa^uJtl jlSCiNl iJjjd lull ^lija* j^ <-£-^ ^ c£-^ Solvay iL- Jy 
aJL jip^i \}j~>-\ *^Ip 5^-i l£j^> *L-Lp 1*~m Jb-I OB" 1923 aIp jj . l^Lio jjUJj^ 
4-^Ji^ JjU^J J-j*^ J jj-^JI oiy; jtjji {JJ>*^\j . {2) ^\ L4P J 4JjjJi eSUill OjUJI 

Jili J jd^Ai jLJi <o cJua» ^>J t 1jl>- lyJL> Ob Jjj— £* oNjU* jaj^J *-*-j juJ 

Sy 0L~J~1 J Jl>-\j V yy « jaj^i Sy 9 OVi J^U IJla ^-^j t S^J-i JiUl O^yxJI J jisll 
J J^o, J, t ^^i (l^^i; O^T Sy ^ ^H) Ojy£Wl J 5^1 Jl^ J*U 

Ojy^M i^i : JjJj^ ttU frlJb- y* ^J^A\ JaLil jylsJl IJUb jlJUU 01 pjjJ ^^/ii 
Ul . Jjy£M ^Jy J^p L g.>Ja.i^H JiJ-l ( aJJ^ ) oyj ^JaJl ap^ Jp ^up^ i^J J-^>l>-j 
IJla £ *-^ 1 <J j^Ja^li J^^ °^ £^-*J Ojy^J^^ ap^ a^ Jt*lx> ^i ^jJ «y al^l 

l^L Lllp <j JLAl j>j 1 1^ o^* jJI oi;Lto^fi JT oU S^aJI oJla CjJ-*-^ juJj . Oj^JNi 

. ^-^>j4>^' (P^ /*-* 0jy>J*Vl (J*'^' ^>**><-*^ lfi-stf>J cJwaJ 
Ail?- T-Ui Jjl jtj . LgiS^ SjIII jj^j J J>-^ A**-L/i 4JL^5" 4j>«-^ O^ LuJL- li|Nj 

(^Ja^» Jub- OjJj ^^ ) cS^^J^ ^W^ £ V <>* jrV 1 ^ ^ ^^ M c (( (,5*^^ Cr*i» 
aJL>NI -U^iai-I oJlft ji;jJ ^«i JSj \ kl+pi\ ijiai-l j> <*jy iJL>l vM? i^Ja^. Ij^>«-^>« 
i^ia^ jJLJ Jb Jliya JJVl £oy?i jJy J! olJjy^iNl iS^>- Jxj ^Jaui! JiLl jl ^ 

l^^w- jj^^JNl f^jL* C ^pjjJ <ijai *uil>- ^JJI t J*U-^ rW«J^ iJL» l-— Si Jij . oJUJL^ 

5^- Aji* ii^^uJ oljjy>Jl l^L ) aJL^x!! A-iiLilS^ y^^t 4jLh)^xSLi Liajl ^jjJ ^-ij 
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i_*cii Uul ^-tf jl 4..;.,JI 4_*JiNi) 1895 flp Wilhelm Roentgen ( ^ r Jj . j wU 
1896 ^lp Antoine-Henri Becquerel J^L . _* . 1 -JLi^_Tl 4-U; <j;y4 ^j^fj ' (dr^J 
iLiJI ) iLiJl oljAJi jp L'UL' jJUaJ ^11 ( cA*~~±\ 3 \~A>j&\ ) W aJ_^J1 i-J^I 

-^ ii ^ „L^ u 4 -^" uaasO*- 11 uSs^js-Jl J/ -^ <bai>j J*A! j>^j ->&} . ( if>\*£§ 
O^y 1^%^ olJL^I ^=11 ^3/ s-*-* jl 3 .K«H ^Sfl c-^Ul U~- N ) £px5\ ^Ul 
V-U- ^ ^ v^l ^t: J-^ «/H <■ *y^\ <Jj&\ <3j^ *&* &\ Ji>-*>U 4 ( Ojy&Vl 

-^-*l Ja>- l tr lp ^w'j*: r^i)M^ -VW* - J^^i yJ 2 -* C?;J **i-* -^ Ji>-N UJUP SJliJl 4jciVl 

ajjjW c~*->j jjj ^ ^UiVL /b J>IT JJJlI ^ DU t jJJi jp !sUi, t Jkii > ^fi 

4*liT O-lijl U1T ip^w ^--ilu? jiy^-Vl Jp l^jJj Ojj t iiisil ,i^ll ja bJLP J^ _)1 _^U 
Ol;iJI ^ oLj^-hJI jU-jj o^Ip J (^iJl pl^-l jjjj 1^1 UlJ Ja>-Vj * l^Jp JaJL-J jA\ 5_>lll 

4^JJI jljg*- DjjJaii ^^>-Ji oJbr _)1T Juii t 5,^iiJ^ 5yls-uJl J d^lp ja JL>-I a^ *_>l^N 

J^T IJIju S-SCili vtwLI -l>w.j v'kr^ 1 frW*^J' J W^ 1 oULt-5^!l ^ bop ji^ 

oJLi* Ij W 4jL.I;i JUf J j~> 5-bMl ^j^p l^-i LyLjJ _y-i jJ__->Jl ajl!^ _)-j t Copley 
* • * 

* * * 

^j L fc IjUL-7 k_JL5_4 -t^s^li t ^yvj-J-J^ j^J^ <Ju»-~* J frlj^-Ji i-u^l jVjT ^^Uxll 4i^P J U->-* 

4-jJU Jl ^..m^j! f t Louis le Grand 01/^! ^jj i^U J JjMl ^U-Jl ^uJU; ^3 1852 
j^*-jLI i_-jju ^ ^L-l;- _^»Ip Jl*y Lbj t ^y^J* «-*A^ (j^i JJ 1872 »lp tiJL-N; JjJI 
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<uJdl i-»xAlj oL>yi Ajcj y>j Cj\j~* ajjI lS l»^ kl~>- 4 Ponts et Chauss&s Cs\ijai\j 
J*> \J\ . \Asi\ olijWj, j_>-^ S^jbVi iiJ>l j Ljup 1877 f l* J jSi.J-.1T ^U J* 
01 JJj . Jb-I^ ^Uj dA*i>J J^l i-jju J ( D6monstrateur 1 x*j> ) U-jU L-,jl- «^»l 01 
;0S* lij . J^Jj f l« t<w«m £j^ u&tz» j aide-naturaliste oUuJ» 11p apL~« g...^ 
0^| 01 SiUJl ^\p ja d& dJJJLJ t ajjtj ~ J^JL IJLjJLi lt\J,l 0i^> jjjS^t ■*$* 
01 jJLy . Ajjjr> «JJ^ UjUj OlS" a»U. <*4* <j\j f LSD Lf*j j-*^l a~-J W^j Ua **SJ ^Ui 
t •0% J~J yfli;* A^i Ml y> U ^UJ#1 J*LiJJ ^IsU AiLt^l Ol J*iJL ^ Otf c£>* 
JUpI Jl Juz*\ <6\ Jl 4-> ji-T v^ £*->. ^IsL* *J^i 01 J& aaL- Ji* ^i^~ OS} 

&}j% v h;?,.» *^dl J v-JadJLl J^l > fc T j}/l aj* J ^ J^ OK" 
1888 ^lp j d^ySjJi Jp J^asU j^ oL^pAjJl <J aJW a=^L* j£j t tjJaJL! oi;^Lll ^Lai*! 
Slij JUy t Jbil * UJI J ^UII a-oIS'1 J I^ip t-JWl IT t ^^L a**L>- J j^UII LIS" j^ 
t Ji*^J JjJl a-jJl. J *ljJi\ ^ cAj^\£ frUll Uj U^xdl ^^T J <iU- 1891 flp ojJIj 

A~~-Jll dJLft J J^p f Oli^j^ JfJ—^M J l**JUp aJLp J A*~iJ Cai^ll (J j-i-1 Ail If 

.jwJLi^il ^T 1894 ^Ip 

J>Li^"l ^ jj/l Aipl^ ^ju-I J, c juJI ^ ^UJtfl -kLiJU J/, J>L^Tl ol 1 
AxJiMl d JLft jjy ^ Jw oi 0^3 * 1896 f ^ A^a> J JLp^ -^ OlT c^JJl 4..u M Jl iti^AJ j>^j 

* * * * 

i ( lu^il ^ V^ OUj^iVl l |: ,.^7 ^1 ) Lja-^il i*S^\ l^Jp JaJL^T 00*11 jjx^ Jp 
^ juj^i ^Jiy 4*«Ja» / ^JI Jej~^* a*^ ^ UL - lilaJl jjb 0^ t by- jp ^iiJjLj ,JlZ& 

. Ag^ Jg ^T Ax-il 5;^* ^Jp l^lU *J^i OJjdl >Ja^. OljjjS^JVl v^oj UJUP d-»JL4 U 
£tk-o a,L^ J Ay»loks^l -Up a-S^U aJ11» J^iT Oj^^iVl J^>- 13 U t (l*/l^ jl) ^UaJI 

^cwUIj OjJ^iJl IJlft yly ^L*j- jXjC J^JU«i ( Ajju- ijuil dyjt (^1) dJL>-l^ AilU S*^ <Ji OJLaI'i 
jJy 01 ja ^Jb Olj^y OJbdl Ja*- f JUaJ UJUP La oUj^iSfl jjy il t ^-^^Jl 
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(1908-1852)^^ d\jd 

jjs&yi lS^-\ ^UaJl^ y.,.Jl 2uciNl jjjy yl^J Ju *k~Jl <*y&i\ 4**>UJl oJU jl 

y y!l ^jjtij JLiij UjJy ^jJi 4,U;^U <oNi iilb jii jl ifUl y......H iuiNl AiLL? 

^ ^jUJl ^ <LJL~j ^LaII (Jl J^s* v»-*^ a*J^>U ,^r*»^; tJ>Li^l *ii JL>j 

jl a^ . -**JuII iOj/^L^-^L^ii*! 4j>wi ji IpuJsLj ^lit* j^>J jl Ul ^l DjjLili olij>-l 

■jj>J U, iJNl oJL* jL J^Xj pj* t Uli iJ^jf cJS" IfJI jl Nl a*^ cJ*S" yhl^liJl oJl* 
* * * 
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ijy y^Jl <*-5»Ml jl J^Sy j0j& dJJjJj t f^y^ -^W^ jV^ £*>UaJl jj^*J j^ A^^Jl 

. ^pU-iNl J?LiJl ^U^l Jl Oil oUaUAI ^ 

JiLj jl U^ilil j^j ) QjjLei\j SyUoiJl J J^U.L Oi^u- dJL*Jj Li~~* f IS OS J^Xj jt^ 

Ax-i»J C. ..^P jl LSl^S" C-J^jP U fc[ dyL^aiil ijjil jl JLJKwj j6" If t ( v^j^^cJi ^ 
* ■ ^ *vr ~ * ** 

a-jL-1 oJl eJLgj i|^» ^y* i-U- jLi>-l jl j[ c ^™^ A*-M ^y ^^ t A^-L^ 5;^s^j ..» ^tJl 
Ujup A^lt» Jp I^>-1 i<jj& aJL,L^M jp ^jiS^ 1 J^ ^£j t L:..- i*-iN j^j V jl _^ti 

«^j jt c <Sy^\ <k)^ Cf* '"**" Ctf^f u i - '^j a- : ( j*-«-iJI a*-M ^* dL^ ^L~>- j.y^ r y 3y 
o^p Ji cJiS" A*Jt\j ^j--i Ji ^--5^11 Sj^L aS^j ;w>j <_£JJI ^-L-J-l ^../?;)l ?-^i *-* U^.J jl 

I^oUaj Aj>**J1 «-V: J^J J-» -^ ■ ^L-J-l yj-^Jl r- jJ Aj ^JiJ (^JUl c?jill J^jl °^j^Ju& 

0*-*i»j Jj -^«-*iJI <u-i j C. .,^jAj ^Sj 1 ^j\ *jy^\jjj\ Ljl^^t CjIaL- ^Lj hjjL (w-t^i r- ji 
c ajLLJI o^- (j tjj-l?- Uii* :>^rfl ^../?tH 7-^i jl cJ> .Va I t .^^.^ ^ jUaiL r- jjjl j 

di!i Jbu ^si i aAjjL jP djiUJl 4^iNlj U A>^(p N ^^iJl jl ayUxaJt jl S^L* J^j llj- 5 ^ 
OljiJl i?LiJ AiLliTl ^UaixJ^i 4i*p r-y \j^\^ . dj^LJl J j^'^l Ol;i olpU-il yi 

JU j& 1 jJLJJd c ijbr SUi JlT SjDl v, jp Jyj jiT L. jl ^p i ^^^ <y^* 
c j;} ijjli cJLiuT^l Ijla ^1 iijj J^ ^- i * ol;iJl l^ jJ^ Ji ii^iaJl ^p J Li U 

. 4jj^ill A>Li^l Aj^Ja ^i jl j^p j^ <L**1 Jil JjW ^ ^a^ ^*Ni 

IfllC U jo^ j^ U,j t l^oyHsW cljyjiil Jp JjVl i>-jjJl j j^i J^o i-A^ CJlSj 
i?LiJl Syblia! t^jJaJ ji-^ A-^l *\j*\ Jf fj^ ^JJ^i <■ ^-Jsl e^UJl JLaJ Jp 4jjAi« 
L^iiJl Ju iI^L> Ai^^P i^-j ^Jj_ JL?-i Nj . o^ii A^il dJL* ily^ jl J-^*J 4 ^U-iVl 
isLiJ Aj ^-ii Aa* ^-L-l APL^» Jp jill Ail fyi I J^S ^ J-^d tj^Jj 4 Ajy>*Jl^ 

c^Ul < jJ*S\ <J\j£l\ 1^1 AiU^l JU Juii r l ^ j£j U^j . ^UiNl oL4l 

^U-i-Vl i?UJl V*l ^ Jj? T l^jUj j& JL jl Ojy Vl J^-Ul jl cJl/pNl IJLA jl Nl 4 Ai*eL^ 

L^-| l^op aJ;U>-1} t Rumford i;ji>; aJIjl* J)£o a-^JII L*^lsju^ui < ajj^JI f.y^iJl j 
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J a^jjj (JjjS' iij^j r^jy^j *jj*~*\ Lp**^ <y "-tr" d b>^ J^ If • J 900 f^ J ^* 
04. v^ikil J^j £j\£\ M t Lftl. lujy dUi jl&» 1903 f U tl^l J J^j 3jjV 
C-»^t)j <*Li^l jJp oliLijf^fl oJla cJ^U^ Jij (S)^ Cj^r^ OliLic^l pLI J~~JI 

AjOITS/ L-J, «-m?I Jo- l5^»0 jT^J j^ Jbj jl ^^X U ^^2*1 JU J^j jl <Jp . « A^A 

Jj i_J£ <-»U^L <jy jla* j g.*l 4-juiaJ Nj 4- ; .^;C *-jujo i ,<u>Jj £ 1908 *lp J fJ*Jl 
. Ljy J ol^ J Croisie c£S^ J <dLJap ^ai jlS" j±>- 1908 pip ^Jx^pI / <~>\ 25 

jlp i^r y yjgi j ^ jl ^ujNi J*LiJi j J>L j~* ji ^ ^ji Jp; 

c&L U»j jUJI ojaflij^l J-*- Jlyl aLI j* j& £**■ Aii ji**-^ 1 Ob-^ 1 CaAj^ 
Marie Sklodowska Curie ^^ <jjl* Ul . JwJl IJla 4JL*Jj* Jp -^j^ ^*-^Ij <4j£ 
i£±>\ tj f^b ^W^ f-W ^b ^ ' Wj* J j-jb J OJL b ^ 0934-1867) 
oUL j^ rt-i^ll ^Jpj . oLuJJ <JL>-b i^-jX* ^j-U c~3l& l$>l ^\j <. <~*^J~\ oLjjlill 
t JjAl oL^L>- J^J i^waj jvi^i J>l£> Jill j^ ^JlJ jB" U jli J^Jl J iL^aJl l^jdlj 

AgJUrJI jTl>l aJUall ^ v-l~JI <o1oix* ^-^o \ajj* jlT y^ g;> ^ di diJi 
Li^> cJUi Jill U^*p ^...-j -Li— J-l 2LW1 ajUII Jp J^tfJ-l 5^1 jjJUL: J&i fa t 4^1 
. i2) Jy\M dUi -Uj iL^ J*- <>y *U> lf=jJlj C-JL- If t 1876 pip ^-yJL ^jU ^y^ iSj^ 

r u; cJlT ^JJJlj t Jill ^ xjLl ^ ^ pNyJI ^^ ^. jN l>^ tfj L. jJI^ o^ 

SJLsf 3Jll> CJlS" dUi A^J t {\jt ^ Jp l^l;Ji cjj^ ^j JU t ii-nil A*^ J LIU- {£j[a 

Ia^J*\ jl j^ *i^!l Jp t V-j^l ^JJl l5 ^-JJl 3jJU-Ij A^lill ^L-jjJL! J cJlf 1*J^p OjU 

>*^Ih J* ^J^°. p*t ^ <£^ Vj!^ ^-^^ ji^ jLiW ^rf/ - c^j^* cJLp 1886 ^lp jj 
^1 iftW jl«uj . L-Jy J l^^ «Ju)ISj Bronia Lj^ l^^l xiJU" ^$3 cilJij Pzasnysz 
c~>*~<0\ jy-j . frW*-^Jlj ^1 I^jJ \£ dUi p^ Jj <• ^r-* j-* H^ Q^ yjj Jl ^-^^ 

oL>yi ^JJ I^a cX i!L*j 6 1891 pi* J L-Jy Jl jlkiJL c-U-jj UJUII l^u^.1 

O-Xjt-j ^ii 1^1 r- ^jj 1^1 ^ frJ-Jl J j>i» C-JlS' 1^1 j-* ^P^ll jjpj . j^^aJI J plij-iil^ 
Jjjl^ J l^^J) ^ jj>^ l^pUaii^ U>Jj^M±il Jl Jj-^jD U)L^!-I l^ jJI iLjlaJI iiLil jl 

o;jj j^j iJL: J~*3 jl l^Jp jlfi^ . iic*U-i j^ t-^iJL ^yw? ii^p jUhju^I l t= ip l^rjl ^>-l 
j^jI ^ ^^ Uoi^l j^J jl f\A> Jjjj ^ ^jbJb" L. UIp cJB" dU^ t ^-iJI l? ^V* 10C 
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(1934-1867)^/ ISLjj^L- g;> 

Jb^i Jap J^£ l^L-i;^ C~*jIj" i ^L-^wJl I^pLx* ja *p^1I Jp 1^1 Ni ; Sjikii ,j>^ 
1894j 1893 fU j ^JtJI orjJb oL>LJ|j tXiyJti J Ua^II ^jLJUI ^ J ^Wj 
yfcl^Jl J Ai>*-j 5^-i 4^jjJ jjb- Ji Ofef c£jJl c£j^ js^h cJLJi cJjJl *li)i Jj . J^ <J* 
I^jXa jci- L~Jj J*jy OIS} t (( Piezoelectricity Lj^waJl *b tjr $5^t )) *iLa^\j JL^ja-Jtll 

J Lf^Ju Ig^jj 0^3 . ^U-iNl J^LiJI L-I;JlJ l^L^ ^ jl Oj^ii J^ JUpI ^ c~«jf" 
c...^i> Lii^j Jj tlLiiJl ^L*!^ <<*^-*^ J»LiJI ^ ijau cAi/- l^lj :>^JM aJu* 
Ju^sl JULiJ 01 ^ l^u 4 SJbJbLl oUI oliLu^Nl ^^ UxJ lib- J. J^ oULi^l 
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c£j^ OU-J^l' C-S\ £* t l^U-M C.alkl 01 U J-*- jJLuil j tSj>-\ Cj\j} L^ali U 3p i?LiJ 

S^i JT jJJaJ SI c aJL^-I *jjjf ^ ^v °b^ ^JLfr~" ^^-^ J*L^i 01 UJ?li ItLjI LaJ 

JL~$i jii <^l t jliJi Ijla 01 ^j^T ^jU cJi>-^ JLi* t Pitchblende JuLisJl jli jp ^^.-jJI 

ttJb- dUi 0l& 4 1898 jilp J xl^Jl jp j^jil^Jl Jjp 01 I^l^ w ^ j-> SApL-j; 

. ^pUJ^/1 cL*-^Jl A* Zsij jp ^^i l^k>- 

<^L*-S" \^Jy^a jJuL jl j%^-£ J ^yw? t_- ijji? J UgloP iSjj^ OU-jjJl L?/^ -^ 

j^i ^ ^ jr j^p ji c i* fJ ^ ^v 1 o* W^i cjr ii ^ ^a» ^ j jwu 

<Jp 0&3 . JuLj^Jl jii ja OLW 4jL-Uj: Nj j>«-^ t j& i ^^ ^Jlaj $ Oli^ W^JJ Ois*^ 

^ tlii (J CJ^" dji^u^« ^*^>- 5jlyL- tj \ziy \jjj£ L-w^Jj jl L*^JLp 0^ (c^m J^ jv^^ <j 
^Ui^ cJ> s .^iH (j (jjliU OlMl Ijla ^ii )) liL- 4^ajki~J ^jU c-j^" ^JlSI ^u^l j* '^y^ 

c l^-i Oy*i)b ^*-^ *^ M^^i ^ L-L^- ^jdbuil OwUxLl i^r^ ^ 0^" f-l^l .<J ^ ya -MaJl 
U^^li t <7) (( c^jiJl 4JJj Lac jlj C^LfJ^ -k)^ Cr* ^ ji-^ 1 l^ < MJaiil *A; D^C" ^l^J 

^v^ HIT ^^-^* t^fityj Uaj ^ (^ ,aJi f^ 1 >* ^ ^ 4-^ ^j 1, a^" (^ * ^Jo^' W- 1 ^- 5 

. h*£\ ^U-SNl oyb) l^>yc- 

ai*- (j;^- ^ii I 4jl jj& 4J5" jJJi j^» (^*Vj^ . |;_y <iJUi a*j i?rjJiSl Up*JL« ^ 1 1903 ^Ip 
^k>^* J Ji^ SjjI^ J/o ^yjb) i^€ L^-jj c^li ^>- i>-jAJI l^-u Jp ^il 
• JL * ./0 11 J 1 ^^ (-U^ 1 Ji ^ if ^c^ J#3 ^ £* c^ 1 ^ ^1 ^ 1903 f^ 1 

. ^ai! J L^Up j* j^a > clAI l^i L*j>UipN Lp\^I oL^l^^ 
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* * f 

J Ijjap ctAb ^ NL>- t-Jol f ftli^yii! -Aj.A>- ^^ j^j-^Ji J jvJ ,j^ua>- 1905 ftp 

hj£* aJLj JUii 4 aJUJbM 4*c*^l ^J^ *^i^ -^*~*i 01 4 iaJ-1 f^J <J *0 1 ^r>Jj 4 f*J^ 4~0°1 

^^b J £ jl>-iJI Jb-I jL^-i JjL4 jlT Ujup 1906 ^U J^l/ JUJ 19 J o^li J^ 
01 l^JU- 0&} t 1$jLp1 <Jp -b^j *Lp1 4 Cw^b 4-*°^-^ j >*j i A ->* lSj^ J-*^* • ow^ 

j^jC Jjh JjJ ft L*a ^J^ i[ 4 ijail^ Oj^yaJl ej 5JL5o\ tUapl j^ OjJjJI cJtfi^ CJlSj 
^Jbf C-i^j c£jU C^>-l 4 jJJi ^y fPjJi Jpj i *^>aU aiU^l j^SJ Sl^l ^i tcjL^ 01 
OLisi 4 (5) >^ J Ifr^ £~*>\> d-^ O^^oJI J 4*^T j L^-jj ^JJihJ j-LfrVL U&l 

3JL*** /j>J 1 l^SJj 4 0jJ;j-*aJl ^j (•-^J dlj^l C^>-1 01 IJbl (J-^-j i 4J J( ^y^* tf-l>- 1^-**j 

* * * 

j 4-^jJl aJ^>- ^L-j SUlSL* ^p cJjt^i JUJl J-*- J IjJU; ^ <jjl* ijajyj U 
L^-i; ?wy 0b C-jc*1 Ji CJIS} . (6) o^ll Sjljj ja a>w« Jp Ojb- 01 U> J~- h[ 1910 «lp 

J* * — * * 

Njb L~J ^1* jiP ^>-l lip JjJj l f JJ? ^oi; Ji ciiJi) l£J>U cjJ-JL^ll Jb-i «^* (4*«1^P) 

oL-Li £ptf &*\^ 'H** a"*"^ c? 4Jlp*>U Lg>\^Ai cJ^- apU^I g:jU jS^Jj . ^l^ 
^•^Uu^l i*^c 4 1910 ^U ISLkL J ^1 ^JJl 4 fUi^b U-Uil y> l^ilS" Jij . aJ i^U. 

Jjy SjJU- Jb 0l~J[ Jjl j^ai! frL*-S3l J Jjy SjJW c^jU cJU 1911 flp Jj 
O^jui 4JL* c^ilJ 1914 ^Ip Jj . a*Jp J^yt ^jti^ J^ 1 J Hi ^Ja^ ^JL^I*-1 Jij t Jyy* 
01 CjJ^-j l^j 4 jj-^P c^jU l^ cJUjO 4 (6) wJ ^UJl J iiJi JUc Ujb J^Tl Jl fji^ljJI 
CJlf \^\ j* JzJ\ ^j . Ifto^al ^Jl *^y>Jl ^i;^ 4 j/* JbJjJI ^-* jjitUi* jjp Jv^bMl 
jjyi aJlUJI «-j^' f^^* U*^* •& CA~*^< $* /*-* iiai^u 0j£j ^iSjj ^OJ-I iiJj 
ol 4 LJ> JU* J ^IWI j>Jl SlUj l^L^ jiJJI 4 vJ>Jl ^(^* ^>^- J 5^J1 Otfls^ 
y-UJi jjy ** aS^LI 01.U* J ^J>U*-1 <jl>\j[~m }&>*£ *JLi jl^J UIp L-lc 1 ! 4^y 
g^ 1 cr^ 1 O^ci y^Nl c-JUJl JJ j^ c^,U OjU>-^ J^£»l i^r o>^ oij h hjhl 

* c 

t^JaJl (J 0»JUi> L-jj^ J-ijii V^' ^J*? C^;!- 4 C sA./t>> |f 4 ia-i^L* ^i-Uil i>tUai 
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. (6) oL_j^I -—*- J o/ fr Lil * jjl dJuj^. oUi" *Ll?Nl c-Upj 4 ^UiNl 

f 4 ajJjL-I iLA Jl ^U c.»./i'^ <lLp j^j^jyll -^A-i iJb 1918 *U iJJU ^UpI Jj 
^1^ oL^Uil j^ J&t U 1921 j»U J 3Jb*il oL^Jl J JU*l>- oIp^j £*■ U*- cJl 
1^1} .Up c^li L^ Warren G.Harding OijU . r . j ^r-^ <-*^ fje^jU ^ -^ f !/■ 

Jb-I I^jCJLa; Jp ^^ jJI AjJil di^ UxoP \J\j Oyb" l^li JjbM Jj^ SjjUr cJli Jb* 

. {1) iSj^ (J^i <~ty\ A>ti^alL ^.L-^lj U 0%$1\ jy^> L>*~» 0^ <jAJI Oi^wall 

* 

Jp iLyL* CJlT JL-di ^JLJi *_«j t (7) 1933 fU JLu iiiai ^i 17 ^ <^JLJ1 ^1^11 J^c 

lg-..a:i ajUiJI .Jp l^-Vi fJl«J l^plajj . L^uL^I <j r- jy*- -^ (JUj C^r U UlpJ 4 ( <j<yJI <*-JLp 

UJii \fy JOo U c~-Ji ^1! *bdjj f mJ &\ uU S/T ^ f*J\ Jpj . 1934 ^ U yiy m I jji 4 

J U*af aJLf Jl jju ^ ja OlT dJUi JT c^^^k^ N ^Jl Lpl^-i i>wj Wl^yj 
LpU-il 4Ja^Jl ^LjJI }y?) oLJl yfcj t l^L^- J j-Up J-*p Japl Oij ... J*-\j u a>*^> 
J>jjki\ ^-51 J «JLLJ Jp l^bj l^Uil Jj v-^*i J^l ^<j;yLl l^UN ^ ojl^l ^u t U»jpj 

ja IJb-j^ t«-j-^U yb'l^iaJI oJLa J^*5J Jajj (1937-1871) Ernest Rutherford ^ij^ c^l 
^ VjUIj Brightwater yjj cJly J jJj JLi 0^ . j^aJI JT j ubri/^J* uiA^ (J^* 
JJ-I j^ d^lj 4 IjJj 12 jv ^IJI OS} 4 IJuJbjjJ oysLl S^jpLl ja JUjJI ^LiJ! ^ 0^-i3 

^UsNl ^uJU; ^yil; ^>. Ju^-sSy ijJ-* Jl ^L* 12 i>L^* ^Jill cJLaaJl iujljl J C— Jji 
<1^- iJ^LLA ox. Jl JL'j^p qJa-jU 1 1882 pU ^^ J-^** £y J 3^1 cJkj 4 £1\ 

4j^ur 4.:.,..>.5ru oip^^ii r (j jSjij *uu t oL^yi^ *i»Jij (j^^ - *^"^ l^-* or 
Jp J-*a>- <^-^ 4 1-uL^jj J ^j-tJ el/ j <^J=5r LIT J ^w> o^i j ^rS/i 

fj-Uij oL >LJ! j l->^J1 4^Jb ^>Nl cJ^ 4 U. jw^-lil orjij aj^iIsJI SiL^JtJl 
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* * * * **■ ~ 

Jl Li 4 <>*jJl1 <Jp J^^l?- <jL kA AskSJ Ujulp LSJ-\ j-* LUUaJl r-y^u^j jlSj , jlpL~* ^-?-Ij 

. (l0) (( l^-y^i^-1 ItUaj JL>- ^1 dJLA )) r-U^j <yX» 4^ Lil^ Jii^ rAW J&- UJI ^ 

j^ J Oj*-w»yi jlpL-> s1j»-Ij 4a~4u 1896 *lp J v~Jl 4jJ?i\ Jp *Llp .s^i; Lb 

*-<• }\£yi Oi;JUl dJLA 5^Pj 4^~~^ <U-S»Nlj C*>\j JJl JjUj 4 <j^U- <>"JJ 4 Uip O^ C (J*^^" 

pjJ Jt£i 4 ojU J^ iUil ^y. ^ju jl Uli Li 1^.1 JIT JJUJJ c S^U oU^Nl 
^1 ) J^ hS\ Jl yNl Jjl ^ jl JLu c JUpNl oJu* j^ U,li ^UiNl i>LiJI J <JliLi^£l 
jp jiiib^ J<^ j^ jJli Jj L-JU*i- ^ ( ^U-i^l &\jj}\ J^LiJ ^p j^LaJI fU-i.Nl 
J S^fjll oLf^ll ^ UJl oLj^> Ul t « 0 tu> iuil »j ia UJI i*Jiij U»Uo 4 JiNl 
•^5" jjj 4 U*j i*-il j^ j^ liU; Jil UJI i*Jil Jl <J ^j aij . pjjl^Jl jp j^UJI fUiNl 
Jlj olijy&l Jb \juj **cil Jl ^JUi JUj c~JI f . i^-i^ uL^r j- JUJb jiPU-iNl 
J>*>b^l Ul c ^JUI <j^ ^ ^1 ( jjlsll iipUail^) LU?I 4J^»JtII j^UI Ol;i> ^Jh UJI iuil 
a^ SiiT <~>j»j ij c UpdL^ t_J>'^b>-l ^p ^U ^i Lu> ix-i.1 \tyM ^p UJI -Uil J*>Uaj! ip^- 
tJ lioj UJI C^U-**o>- iljJL* ai^I;^ j^* 4 ^)^*)^j 7 ^«*t* *il Jij Lo ^t^-cr aIs ^* S^* 8000 •»* UJI 



(1937-1871) 5^ o-J;i jwJl 
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. uu- AJ^ii ^i 

jlf ^ jjl j^w»y tX^jA JsjUj^IUJI J ^o£ Jjail 7*3r}l\ Jp jK' U jiUu y^ *i)3^ ^ 
^ J^ iiU J 4i^p ^i, Ijj jl Uj . ^JJI ybljJaJl (J uJ^LJl ^1 u^ t>* A\J£\ *4 

iS*y ^jj^ij y*j 4tL^x)l *~i J Demonstrator Iju^ li/Jb- J^p *~>y>y jLAj 
^^^jL J&" If IjJc^a c— J ol;JUl jl 4-jJj*j: JlS» jl <1.,L J^ 4 Frederick Soddy 
4 \jj* M*-J^l jj-^ tlr 4 J-^-s IT 4 y W^*-*i «iy^ y^U*Ji jlj t a-*j Jul Jl> JjJL*-£l! 
ol^ J^ c^jU^Ji j^ a_LJL- Jjl 4 l^-^j ^j-^-b y*y -^h • <12) ^p*J1 j^ aJL-JLo 
d Jj^-_ ^jJJl Jji JjuJ Jf <j;^- ^pJ ^IxJ-^l J?UJI jl ^ olp owJ Jl » 4 c#>Jl 

^U*Jl JT jl l^LJL 4 Vi il 4 frL^ll J Ijy <J*yj ^jjbh ^M- °J^ IJL&fcj . (13) « 4yyH 
Sjlil jP Owl,)! ^iaJl 4$>-j cJ^I 4 5JU JL>- y^^P Jl Jp^ii LjUL" *-^£ U^U-J-I AkyiJl 

. J^U 4LU j^ L^L (^bJI (^1) 

Jl Jjl)** ^ c J^" ^^* ^**^ 4 *^** ^**^ t>* r^^ <J* c ^^ ^^ ^^^j o^j 

*-^i 4^-Lj JLj *uU J?]* jl U ^JJJJ 4 SjJJl tLj^J J *JlJul c^jU-! p-$il J**J^ (jr^ ^ -^ 

J-i (^-^ 4 (14) A.Schuster ^^ . T apU; jl a*j 4 1907 ^Lp jl :..:.* o^U- J ^Lj-iJI 

\#*y J$\ ^Ul ftUjsAll J 4*UI t f Ull IJUb iLl^ J 4 iSLlA Jl aJj-^j JUj IOjj 4 Vl>- ^JJJu 
J j& Uil uLw^ jl 42\J[ 4 /^lu J Uajl A3\j[f I -Japl j^ jlS^ . djJJl o|y A*L^S l 
C--pl ^^ ' OJ^U*j ctili Ji Cjw»j jl j-y. A*^* dijfcj 4 ob ^Juft OJji ^ol *XJ&- 

J ^ULl ^^ J^ ^L>- jl Jl l^L. L^ ULJI U ^ jl J *UUJ! ^ j^ i^^ 
4 jj>\£ m jSf iJlJuT c^JUail aJp JL^I JO) ^^ 4 vyr Jkb* ^* J ^^P 0*~Jli 4 (U) J ^Jtw. 
(^v" J^J • ^^' , u-^ J 5J 4^ OliiaJl 2ujli jl£ jlxi 4 ^LJl i*lp jl uiiJ^l ^Ul *1^. 

J\j Ujlp 1904 ^Lp J l^*0i Jl ^ ^I^Lsi ^-i.1 CJS} . SjJJl jl-U* J l^y oUUUiTl 
iiJLL; ^^J ^Vl J** jl ^pU-iVl di^ixil oL-li ftji^i^lj j^j 4 jjlJ J -L&LLl ocJL.1 

ilJLli j^ (->U->^I ub 5JlP AJLj" ^Jfc Jj 4 jiK* ijjJLll If-^/il ^Jl j>uJl ja iLLill Jy^i 


Yi 
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Af ^ M _^Ji ijl* J* wjaJi jJy oSf iJJ: jfi dLli oi J, ^i, ^j t jsidi 

Jjjc* Jp dL ^Jdl ,/^ j^*J A^uii -?;^*j^; ^^ ^* c£j^ *-*-* UUiil <j ^^JtJl j^ju-J 

j^ ytJ Jiii t AyJUJl A^w^ J Aj+Zj* li^jA -Jipi A;l~b ^ U » JL U Jl ^*>>f J>"^ <^ 

* -y S * * % * * d 

*$$J\ -up 4jiiy jp L~>1, q£j ^ ^uSJj t ^N gjLjJ a;L aJ ^Ij Ufr* b£ 50 ^ V ^L U J3 
jjJb" Jl oLiildL c^j% -i^S^ OS* u*^ "W*^ ^W^j ^ l? ^r^^i <■ (I6) iijLJl 

S^lil J^ A-Xli aJL^ Bressa Loy SjJU- O^ (U^M) yjj^ A^lf! v>*^ J&- 
Jl JJa* j-jSju *Japl L«l . ^U^i l-zrj* jJo J i<-^j> aJLT 4J>*J> If t (^»LjJI) 
i>*Pj^ 1^:1 ^;j|;i; C?'j ^*^ <c*J — tL^JJ J^y SjjU- £tl* UJLp 1908 ^lp J ^JLSi JUj 

. (l7) ^ 2L-lpj ojJUl ^Ljwj ^U^Vl vil&fcJI jp Sj^UM Lilt ol^J-l f 1j£d-l 
yh* t ijjjl r-iji 1 AipL*^Lj J-sA^ U-i /»-*"U- UJI oU-*^ jUJ jfp Hans Geiger 1*& . _* 

* *■ jf 

. (i8) Ay^JI 5,JJI r^-4 fjJI ^-Vi L» <i*^ ^JlsJl dJLA Ju li&fcj t -— 10 "10x3 w^LL 
t Sir jw ^-aJ «-ui AjJUl ^j^ij oljUib L^ a-CULI AkLJl cJ/pI 1914 ^U Jj 

. oj^u- c-^w diJi JJ Jjy 5jjU- JU Ji?- Ui Lii* ^^y 0j^ ^ ^^ h>*A\ JJ aJU di!i 

Jp Ul.1 u-^j OlS} . <19) UIp Aiuil ajcJ? OL-jOj UIT jiJUUI ^L* • J J 0tt0 H ahn 0U . I 
aAUJI ^JA £ix>\ d\ j* **)\ Jp t d^vJl J ojJlpL^ UJub ji\ 9 jdl 3-Ulji! ^jU*Jt 
^»j ^apL_- jN t cJ^J! diii ^^ f b c^JJ\ ^LU yLl dLli ^1 1914 r U J J^l 
^j^ij j^jbL- oij . Ljlii *^ ajUsj^JI k^J-\ ^>j>~ I^pjU Ajjjbai d^ oIpj^Ij: 1^15" 

1^2P AJU* ^X*l If t OU?|yJl <J\j^i Jj^-j il^l aJjU^JT ^yLi i^iii J Ay^aJJ A*«ii 

. (l9) 3o^dl ole^l Ji ajU^JI AiJl j 
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4jKj> ^LkJill OjjNi d&Jt Jp 5^-iJi Ojlf ^j-»;ij J*ii tu^l any 
r-^3" J J^&" >^ l^* r^4 iiili juj y^Jt^. j^Ip 01 vi~l 1 f 4 U!l oLl~£ 
l^ ^ 2L&1I v^L! j ^1 S^U ijjjij jS\ 1920 f Ip Jj . m ^y UT ^ !>L,jj 
:( jA\ ^j — « Ul>-\j 515" oli a,oL>- oLm M .> ^-j l>jii* )) ^UJ^/I i?LsJI jp A^k* 

J ^^i; £-y»1 Aij (20) oLij^ dlJi JI*j James Chadwick viJL^li . r- I^jU^U UUo 

« Ojjj^j )) ~J v^ll l^u^t-i l-.j^i Jfr-jj^ iP fy l^ (^^ ^ ^^ r ^ *-^^ ^^ 

-U> c J\j)r\ oMU^-1^ ol^l^l ^>-N ^^ ja £~*>jS *jj£i\ ijyjij ^ Wb ^S" 

^ JL&U vt*j>JJ L-J, 1*925 pip J 7t*^>fj c JLb^Jill aj^J> c-yJl oU-j^ j^ j&\ ^ 

A*-Uj C-JlS" (^JJl p^JbMljj (^>J^ JI-o OK" Ajl ja Jz-)\ Jpj . jj*Jj (J»jl -^^^ ^jj^ v*' 

c JtjJLJlS' ^^ <j cSjM-' J^Jl Jp J^Nl j fl^fs- Ja> A^t JUi t A-juiJI iib^aJI a^Ip 
<-il£jS*l Ipi Ix 4jjy)l ^LjgiJI <j oUic^ll djo^-l Jp ap">U*1 Jp <u~i; cJ^II J UiiL£ 
oLi^Jl /^-^l ajL^ Wilson 0j*Jjj Cockroft c-ijS}T flJLJ*^ 4 Oj/JJ d-l^li- 
jJj . djjJjjJi Anderson O^JJl i^iLiiTlj 4 ^s\^Ji\ ^-pUi^l dl&sil «1«U>-N 

Jt S^jdl Sjlll jp oi*U^jl Jojv aJ oyj a^j^nJI aJ^ 01 ^s^l. j^ ^j i J L..-II 

gsa-l If 4 g~~kiiJ J^i J t-i^ Nj lo^ Sili; a^I 1^1 c-Jlj 4 1900 f lp Paul Villard 

* * * * * * * 

lf..^ y....Jl axJ^NI Jju 4 ^ 4 v*J^5" r^** ^ ^^^^ 0^* 01 4 dlli J J^ 1*3 <- ^*i* 

* fit 

4*ry J^a L*l 4 ( *— - 8 '10 y ;»;;^il j^ 0jJL« Ai» j^ Ifr^r (^jLw^j Jjls? Swb-j jA pj^^-JuMl ) 
. ly 1000- 100 -f A^JI A*J^I o^ Jji* j^ yu^t ft* UIp "vLil 

Jp 1^*1 OK* ^^^ J»LiJI i- 1;^ J a^JJ ^ULI ^ ii^p ^yjij J>ol JiJ 

fjy}\ jaj\ ajl ouaJi ^^-p <— i^p Jii t Lpuj^[ Ja ;l »'Ji j^^\ uu^ ^p ^a* j^ ^v^ 

' * * .t* 

0L (^^k *Jua5 ^^-P Jjl jAj) fyjjji\ <Jua> ^r*-P ^j-l* -*ij • ^rf J^ LaM CjU--*^ jiJ-^^ 

SJJLll oJl* 01 A*-L5 j^ rt^l^l^ j^Jl *> j^UaJl fU-i^/l 3JLi< ^/ai 1 ^ Jjjt* AjUp JXj c-Jl; 

i^jUil j A«Jtll ^UaU tJu^aJl ^^ j^ ilii-o i[ 4 A-k-^* A*-^ oJLfcj . L^-l ^yaibJ 

TIT 
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5JLJL- jl*j ^V^ £^ S* f^'W^ "^-^ u^L^JI Olf lii t Jlil J--- J** . (Vr^-4-' 

. 4jutAl -^>IjJI J^- /»P o^JuiJ {£5y*^ i^iji) A^yaJ 4 ; » ./??" ^j>M -^* t^jLl^i 
J»LiJl jlT UIpj b^ UJI aOI jJ^. l^i -U-I Jiyu (I ^Jl JjSfl fl^l dlb ^ 

j ^li!l jjjUJl) 8yj& Ia** a^ jXj U>j&jI — ^/aiLtf Jp » 4ib 4jwoj c^j^S <£,U 

.IjJlI IJus elf fl^is-) Sj^l jy yUaJIJiU^I 

\jjtj t #L^Mi J-iJ N \^\ ^Jjo 5) jjl f^i* ON c <j iilU Aj-U-1 JJLdl Ja*j tli j^ *JjC 

. SjJU! ^U dp j* }\* Sh ' r^ 1 Jy^ Jl ^ji ^1 Ji\ 

ja jiJa-J Aj^^JiJ ^-Aj J^*^^ (j ^"^J "^^^ ^irfe W*^" ^!j Obj*^aJ^ *«^* urv 

«^ Up i^iT ^ki; UIpj buy UJ1 <*J^I 4JLa Jp o,^UaJl iilJaJl a-^* jN t Ja^JJ LJlf la^ 

fji^ 1 ^r* t-Hj Ul > ^ 1903 C U J *1 Jr*jJ dy/' ^^)^. t^W JpUJ c?l ^p 
apL-*3J-* J jLWi 4>.j3 Ji jl^-^ajNl i^ j> ft lil j^ ^ 1,3 l)j>- h>rj> pj. d\ j£s 
l^» Nl^-- oL-LaJI fljjh Cj-^U Oij . ijlf *>^j jJJj> J jl^JU^/l Lyu jwjax^o 4jlj c 3-b-|^ 
jP if Ul Oliiil Jb-I Di cJl^I^I U-UP U-^3- Jlj^Jl ?t^l f i. iiUail oJL* j-U^» ^P 
^Jl 4iUaJl j^ 5^* jjJU l^jL-J <*LU j^jJ! 5.X>-j J jUaj t OjJiljJl A-iil j^^\ ^ c f^jJ* 
(^L jo . p ^L^L till ^-JjSjJ ,j^>j)jjjk^ ^yjx-wOjfl -jA *U*oiJ (t-^J^I Jb^o Ujup Jj>*£ 


itr 
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. l$K*4 -L*3 UUil Aja~iJ ^--^; jt Jl l^Jbs-b J \+jfi SjAJl jjj c ^j^ j^-^* j>* ^ 
^Jl c**~J U^iP Ni LIT Job" jlj ci>Ji c7 ^J oJla ^jUU j ju^1I w> ojlw? oij 

iJLiiil t^yjl Jy^- ^ iJLtir 5;^-^ (J 3 *^ r^^ J^ <*w>!} ^-^ — ^>W *tj& ^\ 

fl U j»I UJI 4*uM Jk Ja : SjjjwJl *UI ^ 4i.Ua.-A I 4jw.NI Jp ^l^Ji «j"UI <J^j t 3jit>*i 
Ojjll Oli t fjs^j-il Sp di^ l5 IT < ^^UAI ^jh ( j^JL» <j^i ^1 ) UJt 4jwI cJlT lili . UIp 
g^jdl UoJip J^y t aJL&I SjJULI c^jJJl jj^il j> obj^ *pU Jit dj& 4f Ul ojJULi ^jJJl 
JjJU*i -bJbLl ^jJJl iOjJl y> Nj -bJbU ^jjl Oj^l y> A o^lil t lift Jpj . u&y-Xi Jit 
bl Ul t ujyi SjJUD <£JUI jJbJI N> g^AJl Oj^ii A c-^ t N = N-2j A = A-4 : 0^» 
A = A ^1 t tJu>-\j 4-?rj* c^jjUi ^AjJI jbjj lijj c^jJJl jj^il ^oo *>U U *vJc>- jijaJl 
^ c£* js*^ N -ij-^-^i ( l-Aflf- yj^Ji ^J^- oUjjji ^j ) UIp 4jwI c-ilW li)j * N = N + 1 j 
j> JjkJ Jj t 5j AJl AjyJg J-UJ N 4jI jw?yi j* t <JU-I oJL& Jj c (JjJA\ iJbJl jl ^jJJl jj^il 
. jUadl OjJ>iJl 4ili? yi iiUaJl J JyaJl^ t Jil iili? ^->j Jl ^^ iilk £->j 

UJb-l JaJ^ N UIpj Ii-jj UJI 4jwI jlJL^i oLJLp jl 7-y^y U^fA* o^s 01 -b Nj 

<^l t OL^I j> Aj-^ 9y i£y* jJUaJ N jlc* 9y ja 4jwAI OjJJl Jlj t AjL^Ip 4jL ^Nb 

If t Ul l^pUiJ Ji; ^ UIp "ajS\ j! liu ^^c- jt t UJI ^.^c- jUaJ jt L.I ijwdl SjJJI jl 

Jj di^lv- ^jJl OjJJl ^A U t 4jcJLil Oi;JJl 2^*^ J"**-* ^ C ^^ *-V" ^ J^- ^ 

4 d^Lai^- ^\ j£}\ £s\jtt\ ^J^p y> 4j ^jJI ( jt ? kuJ U JS} t ( cJU? Up ) 5ju l^ 1 0^-iP 
*-ill j-^jJI cJuaJ j^-p 0^ Li5j t y^A^JI tJu^J ^^-p i ^**j c^iJl y& .^JJi d^JL?- JjljuJ 

. J»lp 4?tjj e-AJW?l i^^^ 4j?LiJ jiT J^kl 

t ^-pUiNl J»UJI ^LjJ J ^UaJl ja \jS \jjs iS>y*3 ^jjhk) J^^ ^1 -^ -^ 

^p ^jU ^JJi Uj ^ui-S} ?UUil aIx^J ol,iJl j^a? lill :4^-uSll 4lJyi ^ 

cJUaJ If . ^yil 4,>J! Ojjiy c5>Ji C^LiiTl ,^ l^ 2uUNl JJ- jl V^l^Nl iUJl 
J Jp^jJl JJ t jSij i f&\ ^LlSL* ^ t dJi tf *>Uai c UJI OL^- jlJUtfi 4^ 
[f. CjJ L" jJi iijj-l *Ijj*a!1 jjk; J Jibuti oU*L*« Jp o^Jai _il; 01 Uip t a^-^ju! olfe 
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ji* ^UU j^i 


C^«mjJI 3ji » * j ^jLlJ^uI 0«--Jl 


uJjay OL.JA *IjJ1j OK} cUlil J (Jl -LJJL. J (1955-1879) ^Ix-i^l c^ll jl3J 
J>*>Ul j^ ^j^>oli t ^Jl j> j^3 jjIx-ioJ J\ Ji> ( ULL* Koch j^T o^ ) jab-^ 

\>S bli c J>!^ *-*>J& ^ <y* Jij^i * (J* l? !^> Lj^04^ *>^ j*Ai cS-^M *-^% OK} 

c * * * 

c J^*Ji Sjbi J UjJI j^*1 j^ Jbjil Ji *-ip«jJ 01 Jp o^; <*> l? <V"1 v^Ja-^j Oi J-^4 
Jl 45^-1 *** Oly> J>^ jl J L~- e^*p j^ iu- Jji o^Jl J^j 01 JJ 4i^P J Aili>-1 JlS} 
. objL*-S^£U 5jyu^» 4pLv* jbt Ob c U-lf jtSi ^l^i Vj*V V^ £* OX ^-^ fyy 
OLSxi 4 4JUal>- *_. >jJ\ C^x-r^l ^i c^JI o-l Maja bU OJlJj r^j^J J* ^-* -^VJ 
4jJJIj j^ JT SUj Axil Lf jO I 4xll JJ 4 fi^ j^ Jyt^Ji jjIxJu^I *Jb Ujup 4 l^Uj d\ U«->lj 


'Vm^- 


LUJI c£j~" (j-Lj j* ^ I x J UXjI 5^1 jU 4 4JL>-L* 4~~w OsJjjD 4-jJL* cJo r^j-* 01 X>M 
O^J • ^ J^ 4i- 40 JL>y 4j)Ul j^t JLP 4^Ub J iJyJU C->w^1 ^11 frlJbJl 4jfjl j^ 

i tj" t C^Jl ^j ybui \jc\j U I;jLj 4 L-iyJJ iftyz j£ **£ 4Jb a^-Vl eJLa 5 La- ^/a^b jl 
4 <i>lil^>. ^y£ 4J-Uap obU ^Jaic* 0l ^ jUyb jlS} 4 oUj^l J ^JUap ^^jj" |^«-xj 

. frbj-AJl J>- Jj 4^»UJI jl jjjJl jf. *ftj\ J ^| 4^-U J ft j^, *^1 
. ^yt^H (JUJli JJ^I jiibll ^ i ^^ J^r-jj </>J^J s-i- 3 !? ^r4> (1626- 1561) Francis Bacon # 
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(1955-1879) ^>iJ OjJI 
^ ^ 4 (v^JV^J*; J LLjaj Jl& 4 4j|£I J/L- jiP ^lik ^ J>— 1 Ji* ^jAu^ OS" 

iL ^>- i-^UU J jlS" Jl> LjJp ^_Jj»^j jlS" _dl <£jy\£}\ i-^jjdl J ^-jj-b f\^l jiS 
Jb-i f ai Jul ^p- 4 <LiJJk OUI^L jl aJ^JUL \j,S U^jfcl 4jJJL-1 Jjj 1 ^JLJJJ 4 S^UJl 
Jj • (2) U J^r ^ J ^Ui c) *& *$ *)^ ^ JU-JLTv^ N «ul oAiy l^yfc a~A*a 
ijZ 06" ^>- vt-iji iJlll i^jJL* ^-aj 4 Luitpold jJ^-^J hyti Jl C^JI JisSl 1889 ftp 
(^^aJI ^4-1 IJLfb <j-y*i t r» g ^J^P * ^ »;!«".' 0>M Ub. ^'^JaJl _bLsiil Jp AjaiLiL O^JUll 
4j^Ij j^J N JLij . ^L*J*Jl AJaLJL U-w- Nj AjaJLJl; ^LjjNI 4jy O^JI ^-ij j ^-^ 
5 4 *^L* j>o jo 4 ji*iil c 1^*Jjc* jl jM t Lju.1 otj^lj v^ l*^P ry 1^1 jl jm»>I -^-ip 

j»lpj^ ^ aJIjI ^jljJI j»lJL>^jy i&y ^jJ OlT 4 4JL*J J-U? js> 4diii jUj OjJi jlSi 
LJb ITKi j^i 01 ftj ll Jp 01 o^JN c-if br 4 J>L*Nl Jp ^L^il jl ^jlJI ^**klt 

cL Jl l^ Jkj O& ^1 ^irWl J ^>->^ ^ J^ ^OlTl*^ ^LiJl IJLaj <x J»\y^[j 
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jy£ JwIj^aII ja j&\ jS" U-UP jL* «^li)l j^iil AjI^ J Ja*J| AjJLUJI *It^aJI 
. Jii ^l^iJI Jlf J J-^iJ h>-\£ ,iL«0! W; c^l o^lsf y£ **-jl\ Jp (**Jl/& 

* * S. * t t. C * 

Ajjj LL*p lyl i!y *ioU L^lill J UU? Jljj U y>j t C-^JV ^ Jii ja\ JA J>V U-^.J 

J ^jI£"* ^Ip yup oliil J y*j 4 jtP 3[^ at^U U Ujj dii^w- l£-UI f j-*^ j^ H^33 

J y^?* Jl *=>-b d ^b J*^ 4 ^^ 4 ^*j* dJ ^b J^* ^ -^j c 1894 r^ *Jj 

Jj-1 |^>-1 AJL* ^JJ? jl J| a1*P dl>^ AjNL* V C~*iUjj 4 liJti liLJ» ^j*-Mi <U*JjA> 4v«\^l 

. a^-1 Jl ^L_^aJ^J jJ^Li Jl J^-jj jjj^ J& az>m2J CjjS\ J-ii 4 ijjJlill J/i jl SJjL-VI 
L-w- Vj V-jU jl aJp Jl aj^II * ^j J 4 jiill Jill aj^-1 *->j *--—* t L-jlss- ^^SU. Iju uij 
jl -ip I* jlPy- ^j^Jj t yUaii J a*-*U- c^l Jl v-jL^VI j^ y^ Ajjjlill SjI^JU djliiil jl 
aJI ^jL^J Ajy\j Silfri c-. LUsj M 1^-^- J ^jjj J ( obUJl ijuil ) tiX^J^Jl Jl^. 

. J^JLJl j^p^ pf, jl VI j^JlI ^Jlkil Jp U 'S\ 3 
jp IfrU a5U>-J, jlS^ 4 r^^i X <^0j jU*j>^0 ^OaJj 1 / -^*- JJ jjl^t-jl yL- IJlSUj 

aj jJ AAjuiaJI olpj-^ll 2L-^ J A^oij JLf^lj Aarau j^,T J ioyliil iLyjdl Jl ^-.i-^ * dJJ-U 

l->^ iju, CJB" jjl J 4^U- jl ( y\i^j\ JLss-j Uij . oUiil^ (iL>-^JI) 5lJ-l *ip Jj^ 
l^Jj jl ^!AjaJl ^tfJjw J jp\ U\fftl j^fty lylf jjJUll , % ,!?«,*+ 4 -J^-^l ijylj J 4j1>^ 

?c^j 1896 *lp J J^aJI jU*i*V >JJ£ oii 4 y«l j^ j>j U-g>j . pAfAji jl j/* ^ (^*-^-j 

<J aJ^J jl oij 4 JUll Uufi Ujlhj «-lc ^-1;^ £*>\j*" £{)\ rlr-* ^v^ d W* ^^ ^W^ V 

# - * * >■*■ 

4^^>- ^ Lr^ aJj^- j^ ^Jil Ai^- Jju 1896 ^Ip Ja-^y J i£j~i}~i\ ^iL^siJ^JI Jlgjc* 

AkLJl^ aj^>^»J1 AkLJI jy Lib JLu^ jiT ajI y> J | / U1 IJU eil^l ^ c-~~Jl jB} . aJIWI 
-J ^>j 1 ajM a-w-wJ*- *^j jjb-iujl JJiy . flp ajt^ aju- C-JB" jlWl j& dj\>j\ jVj 4 V^jLt^I 

. Aj -^>**JI A.j.^^4-1 JLaj wJli? 

\j& a^ M jlS} • CjL^LJIj JUJI Jl ji~d\j iv-LJI jy pjii olpj-iy j aj*Uj^?1 

TiV 
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ji ^j Jl Olptf olf ( Ja-i»Ul jjp ) j*y I 4ii^ 01 Jp 4 0^*11 J <ija!j Lib 5 ^- LjUl J 

* * * * « * * * ,, 

. ^JUJ^ oL^yi <j *>U)r tui* L-L-l j-iii 01 t W*k; ykjs* r^^ *■* J ^^^ <3*^ l?^ 

OS" (JuaJI J d;^a>- 0L d-iU^-l J j^j^-I 4jl L y>- £ y*>y Jf J 4-~*L-Vl t^^ V^>Ij 
£jA Jp Jj^aJ-L 4iU>-l J L**- ^oll oUAi *Ac*\ f Op 0j>o 0l Lj^p ^pJ dIJoJ 

sJtfL-Vl ^y lJb-1 As^ii 1 lo* 4>\^1 ^op Jif 1 1900 f lp SjL^jJI <dJ o~ 04*11 J opL~. 

*%** 4 4jL*I *_. >l>- Jl JL* 4 ^Oj Oij . <Lp J *>ttlC Ijjlji ^iaj Uj 4j\ djjtutUi \y\5si t aJ^J Jp 

^a> Jl ^* 4jujJ <ux* d-?- J[)Oi!l (^wj^JI O-^ll jj o* t A.Wolfer yiJj . I *^ & jj^j j 

o'l^ill 5UI j ^LuiJy j^a *L£ Jjl j^b 4 1900 f U ^ j%— 4^/ JjSfl jylf Jj 
W.Ostwald jlJUi^I . j ^L*-^3l JUpI j^ oU-ji-l J^p ybj t Annalen der Physik 
£j*JI J Lsdi* jibJt^l s -.m<; 1 iiUil oJla 01 £4j . w^L^I Ji^dl t^^L> J vJWI 
1 0j».^U jjp J*jJI io* fr^jl Jj t i^ULl ^jjOJI^ ^jci^illj <-^-p v— ■ ^ J^x*-I ajU t ^c*!*)! 
. <>\js&i\ ia 3j Lj Jj ^ £jjj LwU- Jl L^Lytj oljliiJ 4-S^U L^iaJl J Aa^kl J*ii 
Olf.1^ w-^6^ ^ t^O%« jiXt 5jLbj ^Jfc SylLwi ii-tj ^jp l^>-l ^bju^l jtP t 1902 ^lp jj 
jJWi 4*J<3 OUjJI^ JlSll J J-Ui UVi. j^r ^ 3Jjp J O^-j v^- c^r-ij-JI ^Lr^ 1 

. *- j-*-^l J M 4S— J^ju OiT 4jI *-• ^UjjuiJi 

-uii ^ JLafcU iiyJl J ybj t Jjai aJUI *^>^l Ol^uJl 2LLJ0 jAzJ~±\ OlT IJL^Iaj 
J iiL- aLaj ^ 1903 ^ Ip J As^\jji ^J jt 4 OLyJI^ Ol^LI ^p 4^yil o^VSCiT 4 jjj J o^ail 
£-iaJ! 0jj-i J L-jj 4^j ib^l i-u^o 01 4 Mileva Marie d^U UJL» ^ t i~-l,jdi 
ajLup JjU^jI -Ji^ ^^Cj Ujj a*I oi jjU^jI 01 v ii^-iJLI j^ 0^ Olj 4^jujadlj 
^jOJL j^iai c ^J frLjJ j ^Lij ^J»l 4iij ^a^ ^a*\ Xa* l ja\ ja j^j U^.j . L^L- 
C-aL UTj . t^U:- ^li yt jUail 01^)1^ jljall Olxil ^ Jt^j ^aa 0b 4*JI l^iaj *)&-*> 
^^yt ^^j-» t^l /«-♦ ojlSsil IfJ ^Oi 1 jjUJLjI 01 Jjy&\ o|^*JI dJu J ^jsk*- 4*-ji J*l}\ 
Annalen der UJ-\ Jl ti^U* tf# J oIa aJ^ 5/ J-jl jy-3 • W^ d: y^ ^JJ^ Ji 

Y1A 
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i~Jp Ijup <j\ J*^i ^ c£ -ill y>j c ^^>- JJL!JU t o!;^SjJ1 Jp ^ J*a>- jJ - ^ |l 4 Physik 

i! 4 Jai-I ^-J- C-aJ-CI A^jill a;NU* 4*~t j&j i 4j-V^ Sjai AjNlI. Jl JaJ Vl 4 Sjjl 

_i^ 26_ ^uJI J^i. J ^Li J*p cJlf 1^1 1 <I*M jJ. ^j 4 W.Wien ^ . 3 J\ j 

lAjji\ U ~JN\ {£j£ \sLJh- If^xJj 4 L~J S^sfiJ )) CJIT dj^JU 4 ftt^l J AH?!; O^sAJ d-ibjC 

£*j . (5) (( il^J? CJK* 4**-»li jtL* ^ai j^ ~i^)l Jp jUj UtL* ftL-> JJJI ^Us» J jXSi 
4 O^Uj l^Lk (jjlail^l ftULJI j^ bJtP 0^ 4 ft jJI JL> jdt^~>l jlxil A**4-l JA ^1 4 dUi 
Jp aJAaJI jL^JU t^aj^iil J^JLjjaJI jl 01 Jl t 4>wl£jl A^y!l IpJla 4 ^ia^ y> Jf 
S^i cJ>ol JL ft^aJl lJ -L*-*-4-l Aj^JaJl ftt^l JL**J Jj^l ^JUii CJfej . 4vLjai i>w> 
*-J-l f-l*-il Syblb jp Up ) M*-*^ «^U» j^** ^ —ej**i\ 3ji j! _ ^yll jijaJl O^ill 
j* AjjWo Ol£-L- Cj^jj ji£ Aij . ^^^Jl J^ill ^L^ 4^ ^^uiJ ^^j 4 (ijJVl 
J v>L, i^faj o'liJI aJUII cJlSj . 1915j 1912 ^U ju ^Sll JUM IJU j ^LlsJ jl&t 
J UUil oL~4-l jl Jl bbu-l jUJI oli^ iJU>- Jp kj^ cJUl ^ sjjyi a5>I 
ajjUo DI^j OW 4ii^ U y> AjyJI IJUbj % u*w» uL^- iJ^L- dii-J 01 u^ J5L- 
^ d^J ^ 4 2L--JI 4^ j* 9/i3 U Jjl cJlS^i 5fcA!ij itllill 4JULI Ul . 1909 ^\p U,jji 
^Ljeill J \j£ ^JJ*i^\ ^1 L^ULI s^fcll OVl ^JU ^ iJI 4i>Jl ^ ^>Jt viJJi 

(6 >U^JUI 
Ujji fr LJp jJ J*u ja jftUI jLcJill jiUiwI JUpI JU^-' ^ j^JI J^j 

jl JU^I IJL* jli J^4 ^£ iS^ -W 1 J^ 1 ^^ tf^* ^"^ lT^ U J^ ' tj^r^ 1 
* g. jt * 

4 4*JjJI O^il jJ ^*iuJ ^Jl djjxJl *iajc* 3^1p ij— J ^jJI 5^3l ^i^-l j* cJL>-j ry^ji 
^y>- OIJjc UiT jJ JJUI 4 ^1^1 ^ tjipyill jii* Jl \jjkj 01 t v^k^ ^Ol j Jij—^* 

j^jC aJI jj^J diplSL* ^/yA Oy" ^* • « <£j^\ o^Jl iPpJl )) ^j*^i L? jl — (^aJl 
jjIzJLjI 4^ CJl 4 -Ou^ 4>)*A)I 3^a!I C^JL^i*-! lilt CJ6" iPp- c^U iJ/»o 01 *-~>*U 
4 jjluiJjl C-yl Aij . *^ha!I ja £j*\i 4r^ ft ^ ^ ^ C^*x^-^ AjjJiJl ftLj^iJI C-*J^i 
4 iiUaJl j^ o'l^ M i*S AJUapl Jl ^b^. ft^sdll ify»j p~Jr\ dLyi 01 c ULF ^J ^^v 
. 3ijA^ 0^>JI j ^-il iilkll i~S JJ 4 Jg»i>.^« ja\ I-Uj 

j aI^p j ^a j^ju-1 c il*JI uIm!> j ft Jaw ^t^j jjlidojl d^ CJlS' ^^ jj 


Ti^ 
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a^LJl ja sXll ^Sjl. ^1 *JLL^ J^3 u 1909 f lp ^ 1^^ J ^Nl 01*1^ c^ 
J[ LJb ^to jlf <u^Jj b yr-^L -u>-^k>i obLj S)j-/? Jp ol^jc s^jJji lJ^pI If 4 v^JI 

ApL^ii 4^-1^ ^JUl CJjil AJ t-L1 4jl £A 4 CJy J^P 4jl Jp f^2>Nl OU^ 4-J^» J *d*P 
ili~-l u,.^ Jj ^j^ IJl* oj5fJ^ Sj^U* j^P ^>-l i^JLj ^Ju ^j 1 ^iJllJJ i 4*~-LNl AjL^ 

. 1909 flp £jj>j 4**L>- J <iLj-a!I J apL~* 
J 4-Jl; jN i 4JL^ c-^L-1 j^ l^if jyu ^1 ^K^l £«jaM J t^t ^-5 01 Jp 

^ ju^ji jm ^^ (^--^j jir 4jf a^j < pLp^ ^^1/ <^$J j vb cl^ ^^^ f' ^JJ-3 

4J LpOi ^1 i-jr^il jJ> Jt>jsA\ Ji U OIp^ iUAJ 4 <owy ^p IJbl Js\j jJ- jA^^J OK" 

Jl JL&NL dJ !y J ^Nl J.WI OS} . ^ J olWl 4~bU L~- Nj t JUbUll ^ ^1 ^b: 

o^J ' J^ ^4;Ua*j JUl j^ -b^j J-^l 3V=— T ^.dj: UpjJI y» jylp SJd 1910 *lp £-1^ 

* fU J 5 ^^ i-^il L^ ^ o^L^JI y> sI^pI Li* jS\ 

tt£S ^\ 4 4>LJI 4-**Jl hj& ^-L-l c^>w>l ^i!l OjlSol j^j Iju 4 f-l^ J-^»J u>>-J 

J*Jl L~- Vj t -uj^JI of laLl ajU^ jl UuiuTl L. JIp^j t ttUallj iL^iL j^ JUjJI 

iLLi ^il J ^"^i 4 ^ OlT Lr _/TT 4jij ^ jycu-J 4 ^*>Uall ol^Uj s-s^* irti/sJ^ 

J- (I c^Jj t ^jjj Jl ^j 3L31WI a^ULI J ^lp 1912 f U jj . ^ Jl jUi^Ai jjjl o,U- 

. jSj> J ^Jj ^^uil ^»w jiSa v . v a; 4 J-aj 01 JJ SJ^I^ iu- N[ l^ 

* ****** * j> 

Jjy y^j V*l^^ *L~*i>JLJ 4jIjla* j^ U ^^J If lyy*-i» jl LJllL l-bl L*J jjbJLol ^^ lj 

dLli ^\*i ^1 ^ iJliiT LIS} 4 v^^Jl Nernst C-Jy; j dJL*>L oL-^ll Di j^p 4 j*ly 
5;bL ^^>J Apj ai jjlii^l j^j jlj . tjJ^ J (nJi |»-^ ^^ ^lj O^p ^11 ^ 4 y^aJI 

^ 6jjA L-Mli* y>^ 4 (jiji 4a*L>- J l-*^ iliw-l < r ~*&A 4JU- ^^P Ji 4 j Va ; dH -l^ic* 

** * 

* < " * 

Jl a^Nl cJiili 4 j*jLL N (j>yJl jl -^j JD^ 4 £jjij J sLib JIT ^JUI aJ\j UpLsA* Ua^l 
^ J auw (I LLL* jS3j 4 «-^J-L jJlj ^^^1 cJlT jo- 4 1914 ^Ip J^l/ OL^J J ^jJ^ 

. L^jjJj i*>«ia^a> L— ^*- Jl Oilpj ^liJi^l C^j>t^3 4 tjJjJ J (ji^l 

* e ** * 

J-J2A> OlS" ^1x^1 Jl N[ 4 LlJjJl ^j^A-J Cy ^ i x s A * ^-v^ J L-L-l U^-I^j OlS" JU>J 

p < ** * * 

J ISU^ JIT 4jl U^ Nj 4 0jJ-l j^ baST A^l^j ^1^1 4J ^^^o ^ 4 ajj^\ Jp Lib 4i*p 

ij.oh*^ ^>J-\ C-jJjuI >r . oUJI 4-**Jl Aij^ J i-^L^I *lk>Ni ^>w^aJ j^" JL^j>- J-L 

J Lgis" p**)4*r djiJ^i \j\ju 4j*^ ^ y& jN 4 Ly^>- U^" v^^U ^u»j^i c^^ci 


ro 
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OS} t J^Jt I JU J ii/Nl ^ jjt^J j£> i J>l ^1 jj« <Jt U^J-l £y*Jl 
* * * - * * 

£* W^ cj^' .A** ^-^ ^ iSy ^ S~^ ^ **^ 1 — Lrb ^3) W^ r^" 1 ^ <A* 

:l£->JL)1 ^SU OlWl £l^T1 ^lsi*l jl^*l j, ji; (f k *Ujl11 4*1,1 J>I^S1 ^ tf W U 

* * * * * 

<£JJI t JJUl jj^il tJLii jl^I JjjJl 01 JJte*j jA^\ 0&3 . 4-JlWl olpU^aJi L-L.I L^Ji; 

0^ . djaj <4*ry. L*i / IJL^I" </p4} t 3U>-^* ^J;jl O^So- j> c jL*lJl ^ 4JL0 L *>L^ y 4 ^ 
c U Jb- J[ A^iL- CJlT ^^aJI ^p flijJi ^j *-r^ ^ »fr];l J^Jj t fiL* V^ij *u~a> -Uj 
«-V*- Cf^ ^ til *^W^" J t/ 2 ^ 1 o5r- *^1 *;j~* *-r!r^ -^J ^ ^ a^U^I jJco 1 i| 

J oL-b SOP J J^-^m- Jl J*>v" ^ *£&• If t ^J "M <^L- S-~!~^ ^^ OliUal! 

Annalen der Physik yiyJiJI a1£\ J ^ ^£ j jilsJLjl ^y^L 1916 ^ U- Jj 
IjJLp ^i^rt-^ 5jLu- :>yf ^j~J t\„?ie \\ 01 '*&***& 60 ^ Jii j jli t <*UJl -L—Jl Aii^laJ 
0^ ^jSl* jIp- Ajj . L^bSyj l^y^ .Jl ^ L-cfVl ajILj y l£ L*-L-l a-j <u~i; y> Jj t ^ii^-i 
c i*-JaJl j* l$/tJ\ J>^ ***>■ j^l (*J^* V ^k^* J J-V » *^ *ijW* (i^ Max Born 
j&j . V>\j^)I Sjl^il^ Jl.>iJt f liWij V 1 ^ 1 Aj^^IaIJ *>JI Ju £+£ JaJu. i^J jjapf [/\j 

*\jJ>l\j 5JL'U)I jLC| ^ jyr ^L-JU* j^iJ jiLi^l 41UU CJfc} . (7) (( JOu ^ j£jj ^L»»pL 

0l>^ML «u-^U t i«-jAi»JL,l <i?jja>-j A^Ua^ll ^JLJ*! oLj^Uw* UU- C->-^i' ^Jlj V^J^ 

. a}[^1 ^Jl ^ 'u31WVj Silij^ ^UaJL Ol^ll C U^N ^l^ ^ju^j t Uap| 

* * „ * # * 

ObLJ-1 ^ I^J-I Jycu-i iJUJUi IjjSy jjb-tJji ^ i-UJl 4.^.J1 ij^iaJ C.jUaj Oij 

t^-^ jW 1 ^ 1917 f U 4 JW t ^^ ^1^1 ^-^ l ^ J^l Aj\ j^ t v-^ll 5JUU1I 
Dl^i t jy^l ft^JI jlJU^l Ui>y J ^-U- t U^Li Ub jt^S j^.. ^ jj OlT 01 JUj 

. 1919 f U L^jjJ ^1 lj)l AJlill -up ol SjpLj: cJa^ 

|1 01 lJu t jjy^Jl O^ili J jL^Jl ujA>«J* Jb-t a;L ill Jul l>,p JJ jili^jl OlSj 
\*lj* \jJC a-^J1 II* jJJ jr t i-JJl y^jJl OjjU JJ J>3 |l 4J^i j^Jj t f f ofrfrl j^d 
J Principe ^ S^r Jl Oy^^l yjl jwJl o^Li 4JUa^ iiw oyL- Ujup 1919 »lp ^ 
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ul j$£\ ax^ A*j l$LL£ j$>\ 4 ^^J t J l cJy«>J AJly^jji Ij^tf C-lairJI <JL->* ^Lup rtjb^ 1 

■ * * * 

. jjIi^jI <^Jii cLJUJu JlTU 4 jUiil L/ ^-iJl Jjb- jJb <Jy~£jl 

Jjb-ijjl AjJflU C ;;■"> CJL$aJ Jl* CJK" ^Jl 4 OUjJ^J Jl^ll AjJ JitJ Silpl Col oij 

4j.j.m^II ojai OiJ-JJ C-Jfej 4 1$ju>1jj 4....JI AjJ&j j& ^s>S\j oNliil ^* L*- Jl 4 A*UJI 
d^*jdl A ^ sA -S O ul If 4 fUJl c^kill u ~J-\ *> ^;^ J/ 4 IfJajc* AjJUj lc jOfcLJ-l ^j*l jjS 
^UJI ft*Mi IJL* *-* ' o; y «^-*-!/ t^j-W ^->!r i ^^ ((^iW J^^> ./f^ ^^fr^J 

4^1^: jj li l^Jsuw J^ utT ^liijjj ul Nl t ^^ jf jjte ^i oI^jJI c->^T 4 £*\J\ 

CJlT jJI aJj.^.^aII aS^J4 i>LiJ J ^Li Jlai dlli £-*j 4 aL*p ^L*>- Jp jS cJj j^ 

f . A^AJl Jl^ll £«J- (^^^- *-•-*>■ L? ^7^ £^J IT CJ^~ & <J ^^ jkj 4*tfN ^yu-J 

jyli AiLi^^V L-*- Nj 3L>yi pIjjsaJI l? **W*^[ • *k^ J Jj> SjJW 1922 ^U J ~n 
^1 c£ ill ) Jy ^ $ 4 a^JI /*i Jp oL (I SpU-l j|/ ^j . 1 ^y*ji£& 6y>&\ 
j> 0l& 4 AjyUI If* , Lis- J jJl oliLi^!*) ?JJ ^^W ul aXj^j J l^iil ( SjjU-U 

4- S »~ J l A-^JflU l^- j^ J! j^X _Ji aJL^JJI Jp J-jb" Jl JjjJ aJ- Jp ^■■■w. s a)I 

L>*. C^r)\ ,y j^ <31T ji> ^ t 1920 f lp J l y JjN ^^L ^li^j ^1 

* * — 

4 J*>L> Jp a-^L^ OU Uult U^ JT JlSi 4 ^l AjJaJ by*~& OLij aJUI iftdl ^m)1 

aIjUII S^SjiU aaS^u j^p ^ JiJ a>oLj UIp yt^ 5 — ^ Jl> jl ^ Jjl j£" jjli^ji lN dJLJS )) 

AJl aIjUII 5^>jiJt jt-pjij 4 U* oL-*^j ^r^ u^ 4 aI^ajc* S;^»y 4 pj-siJl cJJIj l)I ^>jc ajI 

j^j L.I . fA*iNl Jp c-it jl j-~- Uii* L^UJ Silil Jp A*>.j^Jl ^JJ^j Aj^ J--JaJ j^jC 

I J«fj 4 Complementarity ^.Idl Ij-jc {j$£j!\ jy\* ^p l^*' 1 ^^^ Jl l£-W >^ 

jlNiMl oJUb jJy 1 4 dJJi f>j . l^jjJ' ^^^ *;^ j"^ ^-^e ^i*- 4 L-L-l ajWI l^Jii 
« * * * 

jyi \)J\ uviLjjAll ^Ja** 01 ^-*j . (8) « U^ I^T li^U- O Jjj Jj 4 uiW-jJ* UK 5Jb ^ A^JaJl 
Jl 6iU 4 (( ^/JL i^^JL N Jil ul )) ^J j^T l|- Jh^U-j jJI 4&*>Ka JA T^OSJ If 4 A**J-L 

frl^l CJiS' JLiJj : jjj dJ^Jj <^JLII Jt>-^l ^La>-Nl A^-lj* J AjL»- ^>-l ^y^ JjlsU iU^l^ 
Ol^uJl J Aiiai J L*-- l t i r ^ ^ri>^ Jl \j& (^5**- r^^ ' (^^ fr^s* 0^ A^Ltiiil jjIi^jI 

. AijJ-l s-li^iiJ ^yJ^Jll ^1^ j^ ajUwJL cJApj (^^>^^ /»-*^r* s-^; a* ^W*~ ^ 5ft>^^ 
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OlT 4jl m t 1933 ^Ip J aJaLJI Jl Jbb ddj*\ J^j ^y^ ^J^ J jjb^jl JJ* a*j 
apI^Dj « JjjJ-1 J^WJ )) \yj v ^y" cJfc" jJI t^-julii olpllai ^^ ^ 1/uT IjL^pI ^aL 
fiUU Ajyo Jl^j 4iU ^ Ja* cJB" jwUSlT t^ptl oU» Oli 1 3L5JUJI aJILSII a_U*JI 
j^JLl *UI A? cJfc" ,Jl o^Ulli j» -bJuUj Cj^IL XA^dLi 4->^p «^>l oij . JUili aJ^j 
y&Ua> JL£ OS" jjIiJLjI j^Jj . a~~JI AjJ^J J A~-LNt c-^jJI (( 0j>«^- tW* )) l^i JuSbj 
.up <JyU j^ui irull Jb)J 01 ^Ju^ 0^ a^Jj t S^Ju* ^* br jtsi a aa Ju D S^t. ^il ajl JjJI 
jl N^J -bSfl Jl bill jjUu Oi i-L^b. ^ jtft Jj dUi £. 4U*- c$li oij . bill J a^il 
4^i; JlMt ^^utJJj jJh i^lsL «*^t* 3 j^^ Oj^i $ u&i 4^-j $ 4 *^^ ^^ ^ 
L/'jy a* blr* jk^ L -V* ^ • lt*^ ^r^ 1 ^ O^ *—* t!^ 1 <-^ <^ ^ J ^ <^ 

S- 5 ^ Jl cSji jiT 4jl SI t UlW AXJfcl^ j» *-PjJI Jp <J^I VjJ* ^^>U- aJ l^Ji Ajyu* 

. 1$ aJ c j.y apjpjII Veimar jUJ i^>. aJ JjU (^JJI cipl <j aUp J cLSJl <u!p Jjc 

# * * * 

aU-j j^ 4 (lull J ^^Ip j^^lji uy 11 viJUi J t J IT ajI ^~ a^S" dJJS ^ ^Nl^ 

jJ^j 01 j£s ^[^ JSL* *->p 1920 *lp J UlJb Ji 0&" Jl a^as- Aaaj 01 ^jC 

li\r ^u AkLJl JI dXSi Jbv a^jLII i^, 1929 f lp J ^UJI ^UaJ^I jl^l 06} 
Jl ^JuxLJ jik* ^^ ja ^L^Jl a^jaj a^>-j Jy^ Jp l^lj^ jlS" (f t {jijt J ^U-i^l A^^i 
lil ajI jlTI; lj" 4 ajjj! J JLJJ -bJ^ Jbb 01 \Sjl if}^^ ^^3 ' a^pUjJI <-r>J-\ ^>jj$ *■** 
jo Uis- tl^Sw jjIiJLjI ^-Ij OU 4 ably Jp !A*i Jo; i^JJ Aj^Ull Jbk Jl^il cJiT U 
Ail £* 4 V><-^' a^>JJ A^i j^ iJ^UJl Ji>. (Jj* Jjj . J-iaJl Jp f JLi; ^sll Jjbll ^-j^l 

J>jj 01 v£ ^"^* ^^ J J^^^t s-^ J^ Jf*^ ^ ' Oi^^I- 5 ^ ^r- 5 ^ t/ 1 ^ ^^ri ^ 

. AJiUI >a jJLj U 131 aJI 
oLftUl ajIaj ^-ii 4 II* jp *^l^>- JJ cIjl^^U *>b^ ^^iij 01 jelsJtJil J^ j^st ij 
aJjIjj cJlS^ jt 4 Oii^l;^ 0>*^ *-^ bj-^^L; ^ j^-^xJI Lj^^aJ^ -A-fr** J lyi} lili^l 0^ 
^J ajI jibJuiji jlyl CJ>I oij 4 UlN IjUls^i ^bb jwJ JJ 4 1933 ^ Ip J b^L-U iJliil 

•^. AitUu v-*w i^Ull ^^ ^ Jj^ i 1>sj^I J Aii^. aj\p^ aJ^ ^Uj i Lilll Jl IJjI ^j 

j vaSii SjLUi jjui jaSii d> L- ji^- japt v^- is^jl ji >u ^ 4^bJi ^14.1 

l^ 3-bOP CjIa*U- a! l^J^ ^Jl j0}j&\ ^ Jajj J& \^t t JLi^jl J yai*-|^ 4 X-^ji 
4 1933 ^Ip Xl^ J aj j>uil ^JUl t^i-Jjj J A^-Udl oL-I^jJI -L^mj *jja~S\j \J J yLi$' 


1955 ^ 


Tor 
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* * * * >** 

U-Ui Jl O^-iJl ^ L^l; OK" AjV <Up 4AaII ^ JJI cijji Jp lJu-1; i <U>Jj t -b-^ll Jai-I 

^jaJ <j I* cJ>yu Ofcj • ?\)\ T^J^ U-^ o:> >^" l ^-- A ^ jl (t 1 ^ dAiij l« Aj jJ VfXj -J^ t 4...tf'.l 

IJu ^b JJai c £UJ1 c^iJI J**Jl IJla Ji* jUl ^Ja: j l$JU1 JL»-jJI -oT aJby OS" jLu 

Jpj i 1936 flp J Ijil iJlill 4^-jj Slij ^ p*J\ Jp UIp 30 iol -b> JIp ( ^wai> <J»-U>1 

. J*>Uww?^L; di>-! C-JB" frli)~ftJl J V^ ^ifr-^l ^ J ^>^ lz*^ J* p*J\ 

L^JL-;i ^jJI ojsg-iJl iJL-^ll yfc (J^l-J^ J <otfl *LJI J jibtwl JLpI -j*1 OB" Ujj 

<Li l^oi d\ J& Jxp\ 0\ ja Ipi o;!^ 1940 r lp ^ J ciijjj ujl&y u~^ Jl 

jUa-^Nl JLjjA ^j t ^L>JI }j4*r J— ^~ J* oJL>JJ oLN^Jl <»^>- d^i~jj A^Ua-iJl 

. 1946 fU ^ 1943 flp Ju- o>l oLuJU SJodJ ol^Jt ^ v^ 

4yyJl oJLjyi jLi^Jl LSl^l iJj^ •*?£?' J ^ir*^ i-*L^* 01 J^ ^ ^^3 ' "4^* y^-l 
If t J^LsJl (»*>LJI ^ ^ y Jp iU^ ^-L-i cJLLl- y& t ^1 JL~ U ^U-^. J U^Jajj 
j 1952 Ajy JLhj jUjJlj ^jU- ^JjI^ 01 4jp ^^Pj Oj : ^./all iS^U ^-UaJ ajIpjJI J ^^ju-1 

a&s i. ^ j^r u^j jjji j ^ ^ t ^i ^ ^j Jjt> <r~*^ s»3 uMW ^ ^^ 

0Li*J\j ry~Z^j 4JJ0m 0^ -^j If t <i^^ ^J>- <** ^ «^aj ^Jp It jy j . -d^LiJ ja j^-j 
J^ Jp L^ jrtfl <l^j 4jj>J1 ^>l jUa^l 0U! IJl* ^^iy 4 jl-j jlII/^ ^LNl -u^b 

. ^Lj^Jl iJLjJaJL; l^U*>U^ 

<^JLJI a^-JI ajJa, O^UI *J/ Lit. OLj^I j&Jt J liL^P lyl diyLc <loU il^i ^1 

. 1915 flp oUl! ^>Jlj 1905 ^Ip i^UU aj>JI J Uif 0^1^^ jpj^ j^y Jp ^W 

rot 
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4 ijjljl! -Up 4 jJLy <~~3 Ai^laj ^^Ij 4 *JUJU Lu^i J IJbr *»$>• jjJLj L«IS 4 eJLi Nj 4 1*^ 

. ^jji, ^ijuii j£ai j\^\ j* > jr <j oji 0 ^ ^1 r*i 

iUhll ^bj ^Lsd* ^ ^U} JLfcj **• aJIx^ ^Uj\ A?# fi* <^\ *L~.JI A^JiJ Coi JLdJj 

a^ UjlU UJU!l cJlL^ JLUJUj 4 UJUJl ^ L-JaP Njlj dUi J^o>-tt 4 l-JI^ ^JUi*j 

Lai U Ul . AjJUUdl ^^^ *k/=* tl/* '^J^ $%j& *-»*>b^l Ja5" AA~ii jf> <~~*j}\ <ij&$ 
a^M ^fi t ti^Nt objJaJI yL- Jp l^ ^~J iJlS** Ja£ -Lj-JI aj^ jj* c 1$-~aJ cbj**^ 
jj& ^ Jb Nj 4 tiy^l ob>Jl y'L- yp ^LL- jl ^ ^1 a^L-S/I i,>Jb J^J U 
-Uj^JSJl JoaJ a*j*>U jj£j jl *_-£ if\ <> « W-^ 5x«U» » Jj& Ji j^ aJjJL. <J\jj+*i\ <ijad\ 

(jj£i\ cA^JaJl Jf Jp t^o Ll^. ^1 a^* Jp dU3 <£r-y t a~-Ji <ij* \+J*jA> ^ 

jo^laJi jy a*!>UJI ^3j c a~~JI Aj^JaJ < £>^ JLpL~. b U ^^j: 4 ^ ^1 AjJaJ jt j&- 
jlCNb Ail Jp Jo; hj*}\ f&\ 1>J& ^jJs jN i ^Ui j, j^pI yb U Jl iLLiU J (# j«i 

. <L,,,.„.;JI A»^iaJ *-* l^pj-liu^' 

I^^Ap Jl *^ SjLiJ ^tjt l^p^y <Jl* Jp aJN^ J^i Jjo L. l^ ^J ii t J>y^i\ \i* 

Oj^illl oJLaj t ^LiNl dJLft (Jj A-^-Jb JL^I^ii a->j jjju ^» j^Cj AjyfcliaJl ^L^j-Nl fbK^lj 

•ju* cjit iij i Ai-UiJi friyjji i^ o/b- a a~-ji ^ u jr ijbb oir ^ ^ . a>*^ 

dJUi ^j c aS^W a~— J ^ Aj^Jk; ^jb A^«J\ jAzJ^A hj& jl j>p i ji^-iml JUpN a>-U- 

L^p Jl j*— ) U^p <j$oy Cj^a* £• OpiJ ^1 1 2L — Jl jp JjNl aJUII Di ^j 
f Ip J Annalen der Physik aJLj^aII aUM J o^b JJ cJlS" t ( 12 J-oa)I J L^lJU»-i 
oIju a-^ULI ^.Jl Aj^li; jp jlxiNl d-U jl S^ULl ^li-ijjl obliT ^ jwul jlS* 4 1905 
|j 4 j^jJ ^bj-jiil C-jISj . $j*jaj\ IjjIum ly^yt- </**{ ^jp- U-Up 1900 ^Ip j^ &j&J& J c.«*J 
Aj^ j^Jj 4AiUaJl^ Silil j SJUJli-l ^^"1 J^ - U^ <J>-i^ ap^^w* cJjL- J-^ai ^ lw 
Ob Ajy>*Jl dJL^i . Jjj^« — 0}~J>-* <>j£ l^ ^P^ 4 Jey+J&j t~J>\Ja-£l\ IJlft OAIj dJL>-lj 
Jp j^j ji jilii^l jl Jp J-U AJ^b" JjNi iJbfc CJlT jlj 2L-JI Aj^iaJ Jj-jL iJ*\~A Ai*^P 
. AjyhJI OJLA A*-jji lij -Liil j^j 4 A.J.....JI (j *5£ ^...^ ,Jo- l^ *ip 
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<*-*U- J t\ij^\ (i— * J J&" j±>- t A.Michelson D^-iSL* . I Lb 1886 *Ip J 
^jJaJl jLlil» ji-^JI a*\jj*1 d^Ui c E.Morley Jj^» . I aOpL^ «m ^l^o *jjL ^iSw. 
UjIjl* J ) Jfiji\ ke^ oL-LaJl oJu* ^ jyu jl A^Uai*-l> 01 Jl ^*&U J a^^- (j-^y 
^a>-i Ajl cJ^Jl diJi J ^Jil iJJS\j « jl£. JT J jyr-^ll jjftll ») Jl v-Jb ( ^^^jJI J^ 

j.u-1 jjfti )) jl ^i ^ujj 4 i-^ ji 4 Ji^j jit IT 4 ^u jL^jNi iia jit iij . ^i 

Jp j^J^w* ^ni 4 villi Ol/J C-i/rl jl <J~- A^ ^ U Ajl *-« Ja-^Jl lift yfc (( <^al! 
J ii^J aJj-> oj>- AP^-o Je$i\ 453^- «lf I J il^Al fr j^aJl ap^ jjli jl j#i\ <J\J^\ 

* * * ! 

4 c T — ^*i ^^1 aS^>- Jp J& r ~i\ Cx> JyiJI jJ^j jj 4 JJ JLiPj i ^^1 aS^- *-* -^L* 14 d ^ ! 

* * i 

. ^^Jii\ J^ U,!.U J ^1 AP^ ^ J**i 4 J^j 
* * * * 1 i 

jjy aJ ^y^l aS^- jli jy^ll JL>-j \h\ Ail y* ijjaj ^L-l Jp Aiy^dl oi-ft C-~4 Jij I 

* * * *■ * * t. * 

^LL" jy>J 4 ^j>- \~S\ma <£/= y(y» I;Lj A-S^il ^ ^* l/^' '^T^ \~f\** w* lA^" 1 

* * * 

aS^ Sl}^* J ^ Ja : cj-^Jl aS^ Jp J&yt j$*i\ jLa Uyb" jli 4 ^Ml Jp tj-iaJl ap^- ' 
J «-jj L^p Ijbl b& J*U*i!l 0^4 ^ . jLJI *> dX.Ui* ^-a^I t(lf-^jl t$**) ^Nl 
Jliil IJLy 4 ^fdl ^ UUj bUi aju»c« iiLw* U*jl>-I ?v— i * jr J <^r*J^ idj^^ Jt?^* J^ 4 

J-*J • ^ij V^^ j^ 3 /" d ^^ J ^-*°^ A»UJlI ?*-~-jj 4 iJ CJ^JI Jj If ^ 4j iJaiJl j-* 

gLJ\ ON 4 1^ llJb ^1 aUJI Jl J^\ 3 cJj J JUUI ^u 01 j^c N -Gl jw^l^l 
oU^JI ^ JjJli ^ ti>^J ?*-^j Jl J>s U llftj 4 UJb a^Lms* JJ ^aj JUiyJI 

ftUaill J 015^ JT JiJLj c^U Ji J ytoJl liU 4 «^JI a!U J dUoT yfc Ji\ 3 . -kj.JI 

— * 

*_JJ JA AIM 4JL-^ JP MjQJ 1\jA JP JijL*J >T ^^ 0^ J 4/^ LS*'^ A*^aJl A^J-I (1)U 

^JJl jlfi-l Lift jlT . ^^Il aS^ a^ X«Lo alf I J lyuj *yi\ j* a-JJ -bJl Jp Sly yi 

^ Jj-s^JI j-^} J liy o»-i^ ON L^« OlS^ 4 -U>v Uj>- Jl L-L^»- Sj5*3 dy~»&~* &Js\ 

* * * t. 

4-JUall IfPr— j-j* NJU IJL^I^ *>L^ ^j-*-^ <Sy>- J^\ AP^- C-JiT Jlj c5 J>- j-^jJ-l 

4 5^,11 Jj*JiL» J*l A^- j^- OiT 9y ij\ ja liy LUtj^o 1 U t ^3j . iJliil J J** 18 _L 

JtuiSj jl ^Ji m N C-«-w? If Ajyjdl 01 Jl ^^-j 4 C.aa-^l J* Aj^dl Jl ^ <i*if 

* 


•c^J 


.Nl^, 


I^Ssj 1 *^J 4 AiwjaJI ^p Ijl>- *^ j^p^ y& l^ a^oJI j»Iju;I jl cJ^JI fcilJi J j^>-l 


r^n 
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c oJLarII 1ji>> aJI^I <lLL£ J^U; Lu^ Vj t Salll obj^JI J o^JaJ ^Jukx~-lj ^ilisj ^JLiiJl 
olfl J U Uy gkLb ilyJsl c£^ j ^r^ 1 ^ ^ *^ >*^ ->1 < W^ ^^ j* (H^ ^lj 
pj^i ^i jJJoi \ jJaLdl IJu* ibjl <uS^ J ^jJ\ Ui^ ^ 4 *j\>j4&\ *«Aj*- V;-: <=^ 
CJ^ lil l t ^>- Ja^ Jjt Jp U J^- Ji ^kiii t oUjy&l ^ iiJJ^ 1,^ t Silll jl 
•ipU c J j**j j^J^s^« <jysJ <LJlJI 4j>wJI j>— a> <J <^ij LL>Ji Ijla ^Jj^i*-i ^ . <S^>i^» 

^bo jl Jl iiiii ^js* ^^Ui c \jLij LUi Sl^ll y^ ^Vl aS^A- c£jj^ *>^ j^~* 01 
* * * * 

V^l ^>1 ^Ui ^ c jjVl jL" ^P gJlJI j^Ull JUaN AApi\ i ^w>wJl V^JI 

a * c 

V>y c Li^J <*~ij LlJjJl j t r- ji\ JS jlT jOj^rji JUa^l (Sj^ ij^ij^ $ <■ u-f*^ 

. ^yuii 4JT-J Jp iiji/ (j^aiij 

jL^ ^Plji 1^1 <JiUl L^jjjl- L/a L& ^J s^LUJ 4jjSll o^^Li! oU-^Ll 

i^LJl ^dl .Ja Ja* ^ Ulf V-l> V^o (^1 ^>L ^1) J jr __ j^^l^ 

^* Jl a»J&\ uJ±jA\ Of* J tfii « a^i *>yi )) 0 Juh cib dUiJj . J^>l Ujbr-j Jl 
cJa^U t ^ULI 4_J! ^Jij J ^b c^ipl ^J| jjyi ^JLi. j ^| dji _i; ^liiJ byj 
UlA^ JtS} t ^J a jl ^ly ^j jU^ jl^ll jp Lu^Li* J JjSfl jl>Ji ja ijj yUll d Ji* 

j^J^w* ^y^ii iJLJI i^^l s^u ^i L^lii aj^_J| o^JaJ jA^ZjJi j^u ij 

y^l U^ J jlT 4i! ^^ C 0>j Jl J^y U^P ^^>Jl OAA uiyy ^ ^ ^ , J jrJ 

J^ uwLj-iJI ^ U^l ^Jjmj j& fa , JIJl^ t\jjj}\ J L.UI OljJyi tsjt jp ljuy 
<*-> ^ ty\jt J j^u L-^l> OK} A t ~J* j4 &\ Jy-X. yaj ^iy, jiT ^ c J^AWl 

^JoJi Jyly J Ui^j JIT ^Ji 5JL>-^I j*a Uul <Up J o>i^ 0^3 . 4^ L_- Vj cj-JaJl 
oLj^aJI o^lyj (^ ^LjI^) iSy^il ^L^-Vl jyly jl ^jj 30^1 dJut. jl <T^lj 
jU y jyl^Jl ^^f tf l 4 ^J*Jl J ^|^ ^U Jp l^ j/j of ju V ( ^\ p^\ ) 
^LJl5Ul oyly CJlT 13] ajL ^Li Jp ^U A>-y jlS} 1 1^ — ai <L.LsJl t^^LiLj o^U j^J 

jl Jj !Ai c J2*> Jl V-JL (%^»~ OiS^ jP JiJl ^^ajiu ^jJIJlI ^*jL l^ij ^ joj 
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jl LU Lk LxJI^ J LjI; L^. 4it jl>^- LjI . *U*a]I j LiST^. juj^ *LiNl d Ju* iS^LJ 

. LS^I J>-b J *iiu-'%> <^ ( (&*** ^*- ^ *^ **j~~>. \z£f i^l ) 4»hvAl U5^» *_>Li^S'l 

5 ( oLJI-l^l juo ) Alail; OlSy>«i y^l (Jl (^v/* Cj* V*lA' J^ ^-^ US'!**" •■** ji* 11 
L-_< *}/} < L_«31 IJL» ^ »lol_>J- /^IjJI b->y«si A>»-i c-i_>£>J ,-JI 5^1 ^ *j ,>-L..< _j»I IJL$j 

,j\J.sU «UJl >i ; h >.■■■' tiJV* flyUaJI. J ft^ (^i 4^** '- , ^' L» J L^* t i-.%-j SylWl jiiaJ ^>- 

. Ll£. tj 

O-J yjJI jyly ol 4-ii ^ ^ ^ Jl ^ '^ ^^ ^ ^ 

j^yi &/-. a*** (yjJi) 5*-J^» £ !^i j^ 1 ^*" ^' Jy~^* °^ jUl ^' J ' 

^ oU ^ \Ji^ . j^ ^Al Jl ir-J^ «S> Jp A^b ^i l^--^. (/» y-Jl *Pr- 
. jUjJI, OlSll ^^U ,Jlw^ fr L>i» J JfU / J OK" iiA3( oLsH li* tyJJt 

Jl (Restricted i^wllji) l^\U h r ^i\ *hJ& Jl »bli OUUl U^j t (^sWI Oyly 
jylyiJI <•.. ,/ifi os»- t? ' *^1 -Aa-J J* ' ^' *V * J-^ 11 ^^ O*^ 5 ^ <JS* ^J* 


ToA 
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( J*a!I c-jU jl) h <iJL;^ c-jIj ^>-j ji** $3 * U*^ J^ J 5: y^ Sj~£ a/>U y^ t a^JI 

OIjLp J£* j^wa^ dJJ JJ * <v>-'Ji AjJoj jt- C s^aJl APp- lyrj j1*j tlJJaS*' t -iOl Aj^ ^p 

DUj)^ jlSCll -^^^A* Ji^ Jl frj-^Jt ap^ cU a-^I^W <*wj* jiL^l Af I -tfj 
ft> ^i]l Isy* szJf I3J l^ J&Us^l j£s V ^ULl «JL* 01 AilfJt J a*JI ^.Li *>LL£ jialUl 

OlSCi\ J ^Ls*ai> ujkU- cS\y Ob ^^j 01 aJU- OS" c W^ U ^JJ3 C-i ,<53j t iiiU 

131 Olily lfr~JL If \^-)\ cJ\sA\} oliLJLI oJii t yJ ^ jl t Ulk* ^J OUj]^ Ol&l 

. j>>i\ Jl A~Jb A^ U*J^I OtT 

APp- ^-Ll OlJb^jJ ^Nl Jl A. — JL U*Jb-l t\j>CJ Ji-U*l; 4j^i)l L=Jj£ J-*-^J 

l f ^3j aJ^L*-- jjp S^sj ) J~* 186000 oJb-ipi J^I* Ob,)? ~*j 0litt\f* 0l^i~* ^-f^J ' *J-^ 

4j)I^» L$A*£ ^Jl A^k*-^ A*c*j Jb jJ-l A$L- OUv^j Jp fjs^j^ -^ «-**i • ( Js^**^ Ja.....T 

JUT ^JJU j^i t Jfifl Jp Ju* 186000 a*1~* ( ^u^» Ja>- J loaf d jy ^ gjJdl ) a^LJI Ja£- 
Aj^...* UojI Aa*J iJy^cil X^ljl Ul . ( Uli aJL>- Aj^XaJI l^f J*^ be ^Ljaill J ljL#y 

JUtf>l^l J| A*-Jb t^Ji JJ jLJl ^ aSLJI Jp ii^>0" A>-jiA* AjjP (J y^j t aSL-JL! Aj)I^1I 

AiJbLy A^ja.-g frj-^il ap^ ^U cJily* JS" JjU^j . fJldl J J^* 185000 ap^ c^liil 
rs-JUJ L>«^wj ^^1 LgJr^ cii ^-^i 3 — ^* ^rl 3 ^ ^??^ ^j^ J^-^^ *^ J-^^^i* 

. AjL-s>-j AjL-L* 

*J>)» 01 c-jlill o-^I^JI ia^^ Ujup Ijlj ^-LaJI oLUp 01 jyi\ J.^.,.-l ^jiJj 

# — »» JO f * 

jLJl j^ JLiy 01^* j^ V* <■ ^^ IpU-X 01 ^/V'Jj t U-iaJl JL> aJ A*«Jb jj^-oMl Jyjb— JlI 

jltl ajIj Oll^-J 1 * cr* O^k^ 1 Oi^*^ 1 Ol*jW Jl W- 0 ^ Ak>JJI si> J J-^j t u^l Jl 

o^*- ? jjX^I^I j^ JS" UJb>-^- Jl j^JJI g-but ap^- Jb U ^y Li . jcJbLlI J^p 

asjU*^ cJ^ Ujllp ^jc\I aj^,^ d>Je Jl J-^j ^U-iJI 01 f-U-iJl otb Jju c->^^ JU?iJl 

X*\J\ aO^w^- c^JJl U ^j . AJliJI J J^ 186000 ^Jb aJ v-Jb fr^Jiil AP^i i dJ^\j iJb fc 

^Nl J>>Jl Jl ^UJJI J^j Oj>- Ail Ja^Ay A^Ja^. J^t Jp gU-iJl £jb~* Ail ? ii^J.1 

J J*« 186000 jb I4--I* If tj*^\ **y~* 0l J^«-*^v- liSobj t SJb-lj aJU a^jU-> cJ^ j^)1\ 

* * * 

J** 186000 <^iJI ap^. Ji^ 01 ^jfz ^-Jlr 4 J^ ^^ aa-JJI At}; ^ Uli jii U IJLaj t aJUJI 

iw*ULl c5>-- *-*/" ^ ^j *jysJ' v*!/ l5^ a^LJI *Jus^ Jp Laij ^1 ^$3j . AJliil J 


_T°1 
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. (( f UJ1 tr *J) J >) ^UJI jWJ UJU^ ^1 ^op iJ^il! ju»yi j^UI LJ IjJ 4 v^JI 

J~* 185000 f JLL" oi jfcf a5>J,I s>JLI ^ ^| uj>Jl jl Jl a^- ( it*-*, </b ^ ,1 
J cJtL ai jj& ^i)l t j^jJI oj^ jli dDJUj c ( ijyJ! isy,. ^j ) LjU} ^ sjb*1> otf J 
JU ^ Oj^h 4 ( aSLJI j> J^ 186000 c-Jai tf I ) old! S>JLI ^ ^Nl cJ>i! jJUi ft Lil 
4 K>dLl 5>JLI j> ^cVl J»>ll ^L- ^J ci>r j^ 185000 ^yjl U^ ^_^ l^UI 
L* Lb 4 il^ill ju*!JI j^l ^ Jl t a^A\ i^JI J ^ol^Ll Ji^ (1 lil t JJ JjJJU 
. ^Jl JU>]I_ Jl£ll £>-JlI J N^ju, jJU ^T jwU; ^ U ajN t boli W Wl aJI 

J>LiJ et-jl JT jNl ^Jly jl OhUI ju»IJ1 Jp ^j 4 -b^iil jUj 4 di-i JT aJIjN j 
A/»j>- iy IsAtl Laj 4 o^laJ ^ tlJLJ" Cj^r^^ ijte.<.*>\\} aJUJJ £jj N jlj i)y>*ill JL^l^l 
J yLjl a)^ (J\) Jb-lj jT J ( CA~^i\ j\) uy>~ II j* OO-^ 1 uS*jW ^ Jl J^ 
aJU jjy oLil olILil A>«— J J£>- CjLII c^-^aiJl j^ jX^l uiJaJl Jl J-^ t ( V^r* J£* 

j^ 1 Jl Jr* 1 85000 jlxj Jp JJj^p j^£ N ii^iil v ,,.^a.ii ja j£y\ J$Jai\ ^ 4 SJb^l, 

jA Jj oJb-lj aJIj jjj* Ap**~j N A$f^ill oLLil jl If 4 iiLJ.1 oJU ^^P ^jUl Axj Jp Jj 
JU»^i JLp ^UjJl_^l£il ^r^il jl ciji ^H^i* JU»i^l l)Ii IJl^Jhj . c^—^i aJL* ^p 

oLjUAI fi-iJ^J <S^>ijil l)1,„^S1I jj^aiio IJA 4 l^-.-a> 4-*-iJlj tyJaW ap--* (/-L* ^Ja*! (^ 
J* j*i\ J jn= L" *lN c >^^* L*^ J^ -Utf»>| ^Lr- J^ ^^L> villi jUI dj>3j A^dll 

0 — I* t, 

dilJU c LTJ>*i- ^^^ L^L- A**oH JJu tl)l jjJUtflJI j> Jf *-Jai~J 4 Ujb-j 4^-^-Jl ASyLl 

. y^\ £*ry> J ILpLsj j^JI, ^^iUi Jl^Jl 01 U^ JT Ja^^ 

JLp oLill IJL» ^w L)tT dUJJ 4 ( tf^iu-^ Ja>- J oU ap^w y-Nl Jl a-**JL U»A^I iJy>o 
^jv a^jJI sail} a*LA\ <Jijj j>\ { j**j\ t jUa^ jLT jUjJI Nj Ol^il N Ail jjLjLjI 
U^ljl* JiJL^yi JlA OtoUU jXs JU» 4 uj?^I Ji V-J^ M^ 1 -^^ j ^ i> ^^ 
B jl dJtf -U^l; J[ v-JL j-Ljj 4 B ^Lil j^w A j$^Jj L-*Jj»I jl ^>-T jl^IJ j-Lj j^ J 

4 Ji/^^l -*^ (j* L*^ -Utfj; J^ JLiP JwjU»I Jy AiLJ.1 oiJL^ ^> t villi ^Jp 5j^j . A J^j 
. A-^UL| L^JI Ajjal ^LJLjI l^ JLi jJI o-XpUJI jtTji d^l t^aJl AP^- Oly' jtT ^HiJ 
C-jU Ji* i*W 'Cj^iil j> C j^Jl <p^ jl jb t tidJ-Ail uyl^i j^ UJ 4 C-oLil Li* a^Ij 


rn 
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i*^ ) c c^^l 0^* 1M* * ^ujkll o^ly *^ J ^/ jl Jj N jJliiS" l^^sJ jfcj c O^JI 
^UK" j^j N jyUil IJLa jli t F = ma iiyU J Ji^j j^li Jju j^li J ^^iij N (*j*iaJI 
lilj S iiJUJif yaj _& ( J^S^o ) *-w-ji jl ^^ viJLIjJ c 4.;.>;H oUk> *a jia M <oN 
^jH i!JL>- ^P Tr./ifij ?*--s^l ^.. :■.■■'! IJlA 4Jl^ L^.,....) |JL»L<? JLjJLp «~n^I jyUJl J) Ui dJLb >r 
|JL* y>j c jjbi^l ij^a; *b J j*-^ ^J>\ Jl lo^i U IJLfcj c^j. .■.:!! -J]f jji ^ jlf Lf 

. Invariance ^ + ./*\\ 

^i\ AAjJai\ j&j t JtjJ a1>oI Oil c ^-^Jl ^fi* J>ol j^ Jjl jjL^jI j^j (1 

<JJ SJLa*« *}\jO 5JbJj>- C-jIS" 4 A*UJI» <w?liM 4j..^;H Ai^iaj ^UJ a**\J*l2-*\j v f jU,.V.jl L^ a1>oI 

l^ f-U>*i~o Jl iij^laU Uij Njl (( ^-^aJl )) <J»yu Ijyo c <iili J^J ^SsJj . -L*j Oj>- 

. A^c- AJaJ- j g-Uaill ^ Ajaij Jp ( j^Jji j! "^ JjjSXlJ) *wj>- jUaJl AjL tioU-l cJuy*^ 
aj^ b jJ J^Snj jl w^ Ail ^>j I Jlfcj c jj|^ **} ^ i~*j*J jl ^ U-r* tbU- iJL^ ^di 
f 3 !"/ 4 jlS" llj . APyj ijai- jrwd aJ'IjL'j tloU-l £-iy ^^ ,^ ( OUI-b^l ^y^r ) AJjU* 
J jj^J Jl Ajjijil (4-i^il jl 4.4.jA- w ..U) i^jjai-l j^ oU-j^ C^%" j* ^jJb Ajjlill 
^UkaJl (J d-oU-1 f-^y *^~ ^ *-JaZ*~j i l-L>- 5^i-^? oL*>v-* Ji < u ...»JL> 45w< ^l./aall 

jjy :>jU ^^ 4 oLJIjl>^I jjbi ^» IjJ ^LH! ( ap^j? ^ A^l^ JT) ift(tJJ 4^LiJl 
jj^p Jp ^i t ( lu$Li J Jj JjLI oLjI-^I jfc ) ^IjlpI iS^J Ja*: jl l^ i jm Jj^ 

Jp jN-b jl^-l jUSjj frUJl (j -ui^P *i> fb j (jA>^ ^-^ j^i*^ ^l-^l Aj^j iJ 4 ^ ^* 

dJJiJ 4 V^r* Jl r^ <^^ f- yj ^ -bJ^j^f-UJI Jijj 9 jLiJI ^ U*j ^LJl jl^p 

JW>j3 xw-J-l aS^?- Ul . AP^ j^jj Aj^ill AJl£ii 4jL1JL*-| Jb ilJlPl iRjjb *Jj^U- ^1 JoCj 
J*^lj W>«-L* (^—^-^ jL— * O^XJ 4 (^lAPil OLpLj y APj^jf jl) <1j^I^I j^ AP^jf Ifib 
Jw iaj^l ^ L^Xj jU>Jj^ jliil j^sdi t^JJl ^UJI u oA\ j$> jyUJl Ul , £oljJ-l aJLft Jy 
ijj^^>. 4-Uj V jyUil jlT iij . OUJ-I Ol;L** r-b^U-l JJ 4i^iaJl di^ iS^ 4 il*^i^.l 
*-A- (J| 4-~ Jl 4— oil yb JJaj jl c^ jiliJ ^i aJ\JS\ A**JaJl ^j^- 4- Uj Jj ( ks-y ) ij^i 
. ^j^vaJl IJ-> yfc^- y& iJlftj 4 4J,Uil A^l/i jjP jJaJl ^j^iaj u^l^l 

jj-L^IjU i ir -Jl aS^A-I j^oi Uj^aJ t ( C-jU aUtij i^U ip^-u (^1 ) c^U ip^- <>o: ^-Nl Jl 

APj^jf jL*jJb JJ JL^I^I jl j^sdlJ . ( Ijj^oA\ ) <-^li-l 4„.„;ll hj^j Jl AiU AP^ Jp 
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\J>y* U^ ^^ j} . j^jj jsU^ J** £* v*L*Ml iS^J-i ^yly Ut^u*^j ^>3 \4~Ju vioj^l 

t. *■ 

4^ Oi^ OU-^ll jj£~- dUJJ * ( £ol>- JT ^ yj j^jj eJUP SftWI iJl&l oL*lo>-Vl 
jlf lil 4 ( a5T^1 J by IS jSJj) jlf II U^ Jf 4JI J-^y~- </aJI jjiUJI j&j t flp 
jl li| $j* </ail l-U* ^2ilJ . A^Lyl 4 ;»..,■/?} Ajj4>,./iC a*-a> yfe dj>*i jl *— £ *. *^*i L>*^>*-^ 
J *up ^ju Ujup jJu Uj^ 4JU- Jp Li? lil t 4w :; m J viol^J-l j^ *£>**r oLio *^>- t^l 

. Uyl* j^Sy f jsj 4 4«..}all J ( aL^L* ) 4****-^ Ai*4>- Jj-UP jj>J Ait* 4 f^-l^l olIi£ 

jj'LbLl ) j^lil J H.^+.^ll Jjli^l JiJ Ji>di *-l>- J^ *iU 4 ?w?lj yb If 4 lit Lull \Xp 

. V*kJI jl 2uyblWI jSUi-lj (^"^y v-L-Vl 

( 1 v-JlJtl ) 0>Ji^il jl>-1 apL^ « liytf )) ^^ Uyo 4 j:>l 6;j-^l» 3^-saSI Iju* Cfen^j 

■>l 4 ( 2 v^IJlI ) y-Sh s-Jl^l ( £>V jl ) 4jJ J| 4*yj UJL^ jJo fl 4JU Jp JJa, Jjb >iJj 

11a Jp l/ ^j JjV! U^l 01 c j-UNl J o^Lj c Ja>^*Jj . aJU Jp Jk lil VI \jyli O^L J 
J^\jj jl^JD Jftti) ^IopNI oUpLj j^ ^>*^ <1^ cS* t^W *»*•>• aJYjj jyUJl 
4>yd 4^\jj aU>- LjJ O^j jl c-~£ jlxil v-Jj^il aj^ j OyliJi IJlft ^ j^cili . (j^jU 
IJuy 4 Jliil ^JIJLI -Up ^Jl JJUL- Jl JjSfl ^JIJlI -Up ( jbj-^il) oL-jJVj jl^ll oLJlo^i 

oIj1jl>-[ iajy ^Jl aj^JL-I oY>Uil ja IfiyJr \)j~t> (Jp L-L-i Jiy*JI l-U*> (jW^J 
ijl^li : J^^U-I IJub oLIj^L 4 1* ^j>^> j^ JUrfy (f 4 1 4jU^ z, y, x ol^ll : U J^^U- 
4jcJ? u&ffy . v **y~> ^p\ Jl vJL lly^j ^1 «v« ^* a-^y If 4 1 aJL-jII^ z, y, x 

J^aJ-| i*j liB jl tUaiii j^iil Ha ^L" jl t^i 4 jl^l^ jl^ll i^-U* Jp oY>Uil o-U 

^-uiil jf^^ y^ *&> *~j}~5\ t\ij*d\ J 0L«jji 0l&! j^jUj t ti^-l jl ^%)£ '^y^r ^ 

frlyj J LIT Jj-iil ) iliipNl £• j*-4: L- Iaaj 4 jULk* jUjilj Ol^ilj 4 ( a^^a ^L-ju* ) 

^ y Jl 4**JL v*LA' ^ ^/^ ci^ (Jsiyj L* v*!r* ^-^y. ^^ tj-JaJl **y-* d\j (j^j 
< * * f * 

4 ( aJ ^^jj fr^-iaJl 01 (j>y»l <J^\ Ja-^il ybj ) jyNl Ail JpjH 0&" U^U^I CjU ^J**-J* 

4 oU?ly»Vl 6.U Uj 4 Ijl>- 4^,,.,, ( UJUJI cJ% m y*Jh j,si j&\ ) Ji^Jl 0V3U. CJlSsi 

iu«j . ^jLil^JJ a^^JI aS^-I v^ AxLyt f-U^jl J j-Uj lfr.,«»aj Jj^l^-I jV 4 ^>i^i J^^UJJ 
. jlil^il -Up Ig^ii Jb j-U J^il^l o>J oULJ.1 jl L ^ JjIU>. jl^il jli dJJS 

a*-JL t^aJI ap^ oLj y* J^J-« *il^ Jp c**j ^Jl 4 4j^***JI jjjLuiw! ^Liyji <J ^1 


Y1Y 
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j* \Jl^aju JS\ ( yjjji i y\^jj\ £j%j£ jl) \y*^\ £jis\** jli 4 0^*1^11 *-ofr Jl 

<i^-t J >*^" «^ * c iy*^ ^r - ' v *j: ^ ^/~^ Ji **^i 4 t^J c Ms^ C/^ydi 

4^ai J 5,Lp J^pJj >&-*!} ijj-Jl ijji; <J Sj^ i/>U- Ojc ^ JJ1 "y l - _^ — J^Uil ^r^ 
J jU^ jl£il J-U-i 4 ^1 Jp jU^ jl&l Jp Jj^dt o^U. jjaj If . ^Uj^i 4^ 
jU^ii Vj jUa* aJb-j jlMl V Ajl ^p^iaj ImiJoj u^y^- JUw^j Sl^L-Ii f JU Jp 4~~Ji H^ 

y*; c— J a~«J1 jl ^u V 4 oyU Ulk* ^-J jUjilj jl>ll ^ y& ji Uy jSJj 
jl£ll £j£ i/i Ljtjj fr ljJ J bf ^^^ Jpl I^j U1U1 Ju-iU jl J, 4 iilUI *LiNl 

01 V>l Ji>-^ 4 dUi ?wy ^j . UUail s^!^ s-*-^ ( jUj__ jl£* ) J^*j J jUjll 
*L-Jb ; -y^j tli}**! Uij t L$.~dt ^ U^uj iL^UJI <u^)i 3jlL|^ OiJ^U- j^ oLJJ -j* *>\S" 
jjibiM jj-i^l ^>m* 4~~Ji 4^ J Ul 4 (Ulk* 4iULl^ iiJUb^ Sail ^1) jJ*\J>\ a^Jt 

* — * 

LJLu" iili **j . Ulat bJUj iib^ oUL^ ( y-^1 Jl k~J>l ^ JS" ii^o jjUI ^1 ) 
*y& Ji v^Jl ljb*-tj J^sj jtkU- Ov. Oi-UAaJI jU^ jlxUi lu*^ L4j>» jl <j~3 

uy r 4JL-II aj/ 4 Oi^U- ^ uM iiUai^ ol^^l 4JLtfU!i aJLfc aj^* <Jp J^a^JJj 4 Ji-ij^ll 

4 t^i-i J fr^all <Pr- Cj 0^^^' Uli V*>1^ 5JL ^^ t ^-*>- 4 Ct frlJLsLl xj^ IfU r- ^j ^^b^i 

JT iiy>0 jjlil ojJI^l ^fr Jl J*S, 4 jUx. jiJLili iJu jl . r2 — c 2 t 2 jlJuli Jp J*a>^i 

. jlJiil 1 Ji. lg.,.a*> i^jAii jjJb^-^ ^ujai^« *U-jii^* <S^?- ^^^ til V*^^ (n^ 4 

j^ 2 ^" ( l^ 5 ^ ^* Jl V*vJb CHtt = r 2 — c 2 t 2 ) ikj^Jl SjLJI dJUi jl 4 iiubLl^ 

^x jj-iis^t ip-> ^11 j>u^i ^yi jiCjJi t bjj ji ^j a^uli ^ji j ^ jr 

^waj jl A^—Ji frLjJ Jl ^jJ tljJ j^ Jp^i jl *j*JU j>-?j . ^UNl o*>Wl ^^J fljJ jP 
J*-ij ciy 1 ! (JvV c ^UjVI o*>U oLg^ti^ OiJ oU*Ap J^-i^ (Ji 4 jr^ OvV ^^* 
J^lj JUjj 4J^1 ^r^ -*W ^*^ c!/* ^* lK ^^i ^W^*^ ^ 4 ^UjVI ^LpUj ulfh^ 

. 4Jl£yJI iUUJl yb ol^l ^ ^>JI IJl* Jp ^.LNI JliLlj . oUjil ii>U 

Ji 4*UI rtJUJl JT 4 U^i J*^ ^jjl 4 olX^il ils^UJl Jy^9 ^jA ^X^> jl ^j^J 

j^-^aiJ^ 4 tjiS/»- aW J AS^>oil jLja.aJl (j^ 3 ^ *^* V^ 4 ^b^i ^-—Ji iijiaJ jp J^> 
J ^jb*Lji 4^P ^ |J" iiUaJij iii^JI jilxJ^ 4 iS^Jll *-J-l ^JLxS^ OjIjjj 4 A5y»dl oL'Ull 
Ul . (tj-iaJi ip^- /wy J m l t uJ frlJ^ (jjL*J a!^ <j\ 4ill?) E = mc 2 ^JJI *d^U* 
t ^liJUMlj 4ilkll -bLUl Jli* j> ojj J^o U IJL^i ft^iii jjSflji J Aj^lJI dJL* yjj" ^i-T 
jiP JUi j^j * ib^Ji dJ-^3 IaA>.j 4jliaJ^ dA>-j ^liJUNl Jiix-J ^>JI tbj-iii Ji 
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IJUfcj t JuJI tJL>.y SULSOlj 4iUJl Ul 4 aUNl J^tt fli-UNl jN 4 b~Jl 4^& J ^>w^ 
bl&J OyJj jl i_^£ ( iU^Nl c£:>L» ^^-41 ^Jl ) uyi^ili Jl y»j b~Jl J^i £* Jaftzj 
Jj>*£ dii-ijj * iillaJlj c-liJUNl » ,^t Ol^«ili oJL^T *>*i* J4>^ij . ->bNl V^j ^W^ 4 J* 
SJlkli J*bUl lJU. y> hyr~A\ ^j^l J J^\ 3 JiUrfil IV J iftdl iL^iNl £^L, 
^lil AiUaJVj ii^il jilSj J ^LuiJ ibl*. Jl S^L, W^ ^ ^jij . *^ _£l»JUNl_ 

iSy Ji b j^ c ^uftl ^yi OlSCyll cJU^t oi i^UL! v~Jl ^fc cJlT llj 

J b-JLjlli . <jJ;jb*^» Ul^b- 0^ AJlSl^l iL^LiJL 1 jmCj" ^1 jl£*}Jl i~-~U* 4jcJs> ^a U 
cT*i^ cT^ ^^* *^^^V b^" Jyoj ( ik~*-J> ) ^LiJVl iJ*^ 4J-bBJ b- Jjj* ,-* ^jj^J frljjJ 

£*V* J uy-5^ oLjIuj»-} <JYij t r 2 ^1 4 jy^U- oy iibJil ^j^ jp Ijj ^jmj t IjJ jji 
r 2 = x 2 + y 2 + z 2 : ( l^LJIJb-1 J\ ) 5ibll oLS^ oU^ £^*** J*S!} c-il^l ^blJL>-l 
AjXJU^/I b- JU^JJ "5^11 4i%Jl y> AJbJll *^* ^p ■h..-Jl j^cJl li-*j * (^j^pbi A^JaJ ) 
iibJI SjbJI JI _c 2 t 2 juLI SjL>b ^ b^»liU b-~Ji Ji o JUs^l Ji 0^ J i 4J2JJLI 
( aJ^.J.I ) Ai-UlVl i^ JLil jj? ^11 x 2 + y 2 + z 2 -c 2 t 2 o'lCyil iUUJl Jp jJJJb J^^i 

a> jxij ^j-b^i b-jUf- t jjjj frb^ ji* t b^t^i ^^ji oLbp ^^ iixAj . iUNi Lpyi 

z 2 j y 2 j x 2 ^jlA-I j$& oji^Nl ^ii : us%-M»^ j^jJ^\ jv <&^ b jO^ Jjl> JjU 

^Aj 4 4jb 5,Li»L (<-^U-l A. J? »Jl J) ^M i/jl' ^^^ bl 4 V^ 5;b»lj AibJkl 4»j„^ J 

jiSv*) j ^w-4-i jb^* ^-Wj 1 1^\^-\ i-^Ji ^fcj ?Jb j^ Jj b—J^ ^b- jj^ u» 5,Li| 

• (( JL^J* -^i » S -W.^ ^-bi^i b-JLJ.1 aJlA 
jjbtijl JtJ 4 b^U^i b**Jl 4^^ -iJ Jp o|y-- ^JUP ^ *^. >yu bjjyj 1916 ^lp J 

Jijc <uSJj b>...; L^oiL. btf; j^j 4 jJ^ J cjLJI bc^ol iL? J oUJl ^L^-JI i^ jyp Ai^. 

Aii^i^ J jAj 4 J;l^ JbJLJull jiSlaJl J jj^JUaII j^aJI J Jip *Japl Uba* Ol^Uv yLp 
4 i^dl aJLa JI J^jJI J-*- J 4 jjbi^j jl ,*ii Nj . JiJI iJbjNl ^l-bl ^ji JpI JiJL. 
o^aj jl y> jJDi Jl AjoI^ j6^ . Jap c-^Sy *Japl jl^-l J oAjJ-iJl Aijp^j IpyJL* jK" 

jl *jilj jL^ii ivaJ C-5y ^5 CJiT 4 o^Ip l^Jl jb-J If 5;j^aiil jl 4 b^i^l b^^Jl 

. 4^aJU 5)^^« 

}y« ,<ii\ iju« J jl (j\j 4 frli>iSl Oyiy -^^ 4«../> ^ Hi If ^l^vi jjbJUji jKj 
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g*- Jl k~Jl Ul>- Jp I4JI* L^Ui ^Ls 01 v^- U 1 ^ W*M u>V «& < di& Jl ^e> 
01 j^5 V 4 iil* c^i 5jL« jl 4 ( i-S>l ^Nl^ ^ ^1 ) pp^ jp >Jl jai, o^iijil 
J»jJ>\ IJu* ^L (1 ^Ix-i^l j&j . ISJJ\ dl>- jyu 01 s-*lr-U ^ u W»J1 uy^ J OjSs 
c$l) iOjJUuJI OjilJLli ^Jb L. Jp VI jJaJ V VV ti-^liL! a_3 0^ J ^UtT 
^-1^11 lil jj: hj^\ oJl^i i ( c^U ^r- <>^ >Vl Jl i^JL ^jbjb-l *J^o j, ill 0jil>l 
01 j^4 J\j Oij . Oc-Wl jyl^il jp jj^ciJ 4ojJa.ll LgJUaiJ ^Jl ^IJlI j* l/lS} aJUz*J1 

1 <m>; j 4-p 4 aJiWl ^ijii jyl^l l^ ^U; ^11 t LJIJL>.Vl £^1>1 Jax> ^^ai-l lJUb 
^ j a£\£ca i ^j>- *kj* j* J^ J&u. 4 *uj\A\ £*-\j* £**■ OLj OUNl j^p OS" <JV 

I ^*J lAAj 4 06 f- jL*o L^L; 4P,Ul* pi 4 4 • Ja.i;« 4UJLu~« *5fp- j]j>xSj C-Jol $1^ 4 4*--JaJl 

I <^l ) AJLjJaj) c^JJl OjiUJi OS" Up 4 4-$^l 4JU- 4jyc* Jp l^li OUjVI 0^j V 01 ^~£ ^ 
. A^-jl^. jl aj^-jA J>-b ^^ dojj>- Jp (4jp jui*j OS" -U^j ^L 

Olj 4^>w? O^o" 01 ^^jc V 1^1 yb c^pjOI oJu oLf Uaj> Jl j:>U U Jjl 01 

Jp jJUi J JUau j4? • ^A~lU ^r^i J— ^ V~^ W jc^ju" aJjU J JiLkL- jiUiit 

J 4r>°" *W^ £?* & 4 ^jUxll js> U<T^ ^Jl^x& 01 jSCc V 4jl : Jj* Jl \x>jf 

J- ^J-\ J Jj^ ^v ^^ l% 4^ ^ 4 ^M' ^LiVi oN to^u ^uii us> 

if 

U5"U Lc>-y» O^Ssj J^ 1^ (-^axj jJl ii^lJl j^p <J»*>b>-Vl JT ^jJb^ iijaj (-^^7 

iiyJl oIjj jli 4 iiiL. ifilT apjUJ.1 aS^-I jjlj IjlS^j . Uti^ i*i^* i^ IS^> jl 
01 4 ijj^ Ik^* J\ 0j3 ja t S/Lw L>^u-lj 0^1 Jp U^- LijN Ji^jJL l^ ^ ^1 

^^" ^b jj^" ^ ^> ^* l^ 1 ^ 1 ^yV ^r 15 Lr* s j:::: ^ ; ^ 4 ^^ ^- 1 1 J ^' ■ jj^ ljJc v 

^^ 4 « 4jjA~* )) U-i p££~Jj Ui> ^iJLJi Jljj U$3j i U ^ y /r* vi>- 0j5 0);JbM Ji LdS" 
r UI li'lp « ^LiJi ^i! » ^ill li* j^f 01 JJL jl jiUt^j j^Ij . ^U. ^-^ J LjI 
^ ^JiJI ^ 4 fy\A\ ^\ja) oLJI^I ^ iitr Jl j^ c l> ^_JI ^ Jl ^}w^ 

j Jjli^jl iUu-l Oij . 0Jj>-I^ djL^- frlij-iil OV^ ^ -^fj ^ J-^ dJLs-^ AilSL- t lt=IS^>- 
oy )) UlP3 o^i] ^a^ I^IS} ^jUill ^-JlI J ^ai pUo-Vl 01 4iap-*>U ^ ^1 iXi>- 

. OUJI 4^>J JU, ^1 J 4JIWI 

^ Jjl 4JLJlp 0^ t Ijl>- olp 4^%: 4>UJ| 4^^Jl 4j^Jij ^b J-lp jjbJ^l IJb Oi^ 

4JliJ jJb ii^cJ J^«> c-U^I j-* l^>- Upja*- JajL.J _ill pUor-Vl icyfr 01 ^Jbj t dJLi l^JayN 

£>rj* J 03^1 r U^/l ^ 01 W Ja>N If c ^IxT CJiT Up A^l; ^Usj J?ji\ 
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Jp b^l 4 r- Jh *lJLiJJ 4 IgJbS" cJ£" U^* l^A iii^L f- jl—Jl 1JU» ^^^i-J * jL-jl* 

jlx*l ^ <bV 4 oUJl i~-Jl i^JaJ jj-L-l IjlII 1-U £~^li t iJUill ciy j^ <JUa*Jl ijy yJ: 
. (N f i UjL-i* L«r- r OKI ^) L^iU^I jl aJIWI <j;y aji^ i-£U fr< ^Ji *JU ^jwJ 

* * # < ^ 

^jU J^u ^j\ja ^>jj. £* Ull BLL1 ji* vil>l l^ ^li ^jUill £*■ cJlT JU-I 

A-* *l>J 4i5J JjU <~J6 ^-^J^ ^->J A-* f-s^Jl i-JLA 0;UJ . <JUj fc UjPJUj 4^1 ^ JjW2.ll 

JjLU>> 4^*^ -^wail l>-l ^li 4 ibS^ (^3 ~~*r Jf jPj (_/^^ u* "^ ^^-* Ji «-^* 

(_^l ) oli!l a^* J Ujj 32,2 6j\jJLa £ jL-oj <ujL- <JJ 4-^1 j^ 4^0 4PjL*i* aS^>- jI^jlw-L 
« * * * 

jlf bj 4 4j>-bi*-l Jp JiaJj ^jil Jy UU* o.U^l* jlT Uj^p Ipip cJlS" r)l iJL^iJL 
ii^o j? ^TL- ^r-^ J aJUill jp ^ ^ dJUL? liT JJli ^jLJI IJl* jp 5^-UI J^i\ 

M 4j\j ^jLutwl ^iaJ 4^-j JilSsJl IJL** /^-Jb liSsJbj . <J1j£ La>- j 4^Ja.:;* A + Jtr,~A <S^»- 
fjUl ^p ift-LJl iJUaJl (jy oM 4 iPjL^ll jip <Sy^^ APjL-jil ii^LI j^ Jy} jl ( ^Sjc 

iJy>*ij 4JI ^ I JUJ Ji>- J LTL- ^Juj yhl ( 4iLlAj-l A^y J (j\ ) -owry J ( ii^dl jl 

f 1 i-ST^l-l 4^-Ul ^ f 1 ( a-^L-LjjlJI ) a-^^jJI L>-Ul j^ 4jj>lU ^L^-Nl jl^j OLJ^l jisi 
* * * * 

JiJ-l J cj-JaJl ii^JL* OLio IJLsf *^a r-Lui^l Jl jjL^JjL ^Jil U IJlAj 4 frj-^Jl jL^il JL^j 
1^1 jJLJ 4 4PjL*J Jp {£Sj+S' t>\£\ J 4 fr jL«lll JjcsaLI ^>P 4 4J^> i^>- ji ui>** 

o^ii Ji^ xiyjl IJLa C^jJ Jij i 4jpli! OLJ-I JaJL-J If 4 JUiSl JiJ-1 J iJj^aJl i^Ll Ua.-7 
^ j> ijSll o^aJl i^Li ji JLA^i JLii 4 1919 flp OJL^ ^JJ| ^.,.^.,11 <J>j~£l\ t\S\ J 
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U «-» \Juca a!»jJL- J frj-^Jl <3Ua*cl jljJU 06} t U;|^>- J ji J\>- U ~*J^\ y^ oJao" JLju 

Ja>-*)li Oi ■>/►«£ JilScil ljL> j^ A^UJt iL^Jl j>\£> ^Jajc* ts^uJ 01 xJaX-J liSlfcj 

Jj A^jail Jyi^i ^ S^oJJ AjLwJI o^JaJl 01 Ml <, f jL> a^ j ^oljsLl J>o (Jl^ 

oJuk aU&I aJSLsJI fU^-l N| IpU J*** 01 ^SCc N ii>J! -uiyj If a^j j^JI iJ^U 

^P 4>U!I A^iaJl o-U jJ jJI aJSC^JI OU^JI oJLa jUa^-l »JuaJ UjP3 ^JLIJiJ t Aj^aJl 
. l^ A^*LJI aJLj-aJ! y^^iaJL; AaUxU tcjIuJI A-JL ^-jJU 01 JJ jjjJ ^ijby A-^U-l Aj^JaJi 

OiS^j Jp Oll^ L^l J A-^UU 4i>Jij <UUM 4ij&\ UV U>^U N Ail Sfjl J*oU 

01 J Ifp Jb£ \ r ^J J AJlilt J*-iJ JySlt 01 Jj ( Ol^JL> OUjSIj Ol^il d~>- ) iliuSlI ^Lj 
Ji ^ji j* yr^-i c£-^ y V>* ^-M>1 ^ s-^ ^J ' 4iJUl*l N i*UJ! *L^JI 4—ijfc 
Ji **y Lyo c <J±J*\ ^ Ol^jiL 5JUi!l Ja-y JuS <Jy _&j . iJUiii J jjbJtJjl a^ 
o-Ia ^ii $ <V^ >*" Lr*" ^y^ - ^" ■: >l*.;M Oi 0 Ml jj.,ra7;lj c yl>ol IJL*j ^jL^jjI . U./a.* 
^jP il^j J»jA&\ fr^lli 01 if t IJl>-\j ap^w Jbwall J y-l t ^ JO Sr*^ JaA~i JlU 

Jl i- JL L.I . JUJ Ja>- JU'OiP aJ A-^Jl JL^-ji M <^l t v 5 !^ l*U ^ *«,»«"■« *^ JJu ^* 

Jp lilj 4>,iu^ Jti>jk>- Jp JOwail J AijJull frLiNl il^u" *^i ^Nl Jp <Juty uJlyi 
A^- *^>>-_^ V^J -Wall J c^I!l ^j^JJ A^JL iJUJ ti^iJ ^atj *V ^U-iJ t Ai>^» f ^Jai 

01 jjliijjl (^lj -UJ ? tjCLsiii^ii 0>[^J^ Oy^r 'M >< v '-^^ u^E «— ^* < ^^ c-i*y y 1 ^* 

joey j.Ua.< t y*4 aJ ^^ {^i* ajN yi^ A-JUiii ojiJi r^^ *-*-i>" J o^n AijULi ©Ju j^- 

Ji^ J aS/^iII fLct-Nl J..A.I JjNl jjjJ Oyli Jjji - ^W Ob dJU3> Ji J^jJ -tfj t SJUoi-l 

_Jl ^jb Ol^jJI 4— -UA 01 ^1 OL dU Jb jils-iJdl f 15 JLaJj * </Jui5Nl ^^i^ a^.u:,,* c— J 
aL^ ^>-j Jp a> Juiil N ji a> Julil a—JuAI 0^5" tjii^j diJ-iJ t V A cJc^a y*\ Jai-| & y u^. 
&*3 ty ^h *i^l Ai^JLjb Oli Jj^li ^ UU frUaiil OiT liU t U^-j ^JLP ji tUaill J 
JU j aj Jjuu-I Aii jjI^jj! ^p A-JUiil Sjiil j*^. Ul . AjJulil N ai^-JLa J*£ <J J^JI 
J v ....,.ll £rJ\ 3 a^-jl^ AJUill c^^»I IJ^aj . ( LjuUI y i/) \~*^ k^*j t J^ ^r-j 
J OlCjJI ft l^l r U^II d i^ ^L1 JJ ^u JUdl J5J-I J \*\J ^ill Ai;>!L f LcfNl aS> 


rnv 
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U^w* jl& gjoJil 5UI JlC^il <*-uA o^L. h^j iJUiil J jibi^l jyli jl JLij 
iciVl ^ *L*I 4*iy If OlS^ t I^IT c^ ^Ji L-U1 oUi>Jl ^^u, Lj jl ^ jyUJ 

fL~>-l 3^>-j jP itiUl 4 4jJLl*l'^Ui OlSv^il <**JLA ^ ytl^J jl t ^C <ol 4aJL^ 

^t ) ItU, ^ j^JU * UJI Lj-jl y*3 l^iyr ^Jl jlrtfl aiT 4 f>B Jir iL'U J^~ oli 

l^S3j c (j^Ui" (fl^Jai slfl j ^1) jUill p^sJl Ja*- J LpUJ. ^y^ JL>o ^Ji J^/iSll 

If c aj-aJ>^ ^01 tUiaAll ^L*jla ^p jjyj jj>. Sy^UaJi oJLa jyuj t W^" l^^*** -^*-^ Ji*" (j^Uir 

ftj-JaJH iiUiil oiU- 0i yb l?*^^ S-*^!^ * ^ ^• J ^ *-?^i Ui^" *£**' t>* ^H^ *^J^i fi-^w* 
iST^i-l ^Jp jjli jiP JjJUp cjJaJl ft^l c v^ ^v^J ^y illiiil oJlT lili i ojlioJl j^ t^^k-j 

jl i5JLp ^XJC V ^sdJl 0U c Oi-ilT 4-4^1^ AiiliT CJlT lili c lJL>- cJ^Tj ^Iji* *-^ rJa— 

<-iJ iJUj U-lj^l i^il J^Jl jJ^oj jl Uajl <JUi)l jjbJt^jl hj&t njyjj . *ll» cJjsj c^ 
dJLa JLiu ( Jui^^o I ljb»-l jl *^j . 5}^il 4J\jj4>J\ oL>i-JtJl ^P ^Ua)1 Ay^j^^ll ?"!>*^ 

j>* -Up Jj^aJ-\ f U ytj c Ujl-w>l Jp y^L. j^p ^U^ JLa jli 4 s^L. 4JLSill g\j*i\ 
. ^-1 c-*ij 4jl 1 Jb U J^- jjJU JUb^-i pj- ( oL^L*L»i ) oLXj^ ^L-l;i 

j^Jl ftjJuJ JLp J b? J jlT 1 oUll 4 ;; ...;J1 Ajjaj asjla*- ybb jl^J (Japl jl ^Jp 
^JiJ ^1-L>u--L c-.^-^J a*JL«U «;j-^j aJ-Lic* (jX^ll ^ jlT 9 y>y y^j 4 ( VrjJjjr^Jl ) 


Y1A 


facebook. com/ketabme 


dtti ja J^yj 4 ^L^s O^il Jp yiisJI o>* jjlai^l ji 4 1916 ftp <jj . <JUi)l ^ 

hjaj c*^L- li>>j . 4-xLiJI *\*0ji\ ka jjtJ Sj^sdJ l^ *-^j*J* «^*!/rl •—!>/* ouyJI r-i^ 
itjk&j ijJL^Jl JLp^I aJ juJ ^ JUI ci^Ii c^-iJ Jp pUp| ^ ^ujftp i**L*« <*U)1 a.^mJ1 
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i^oLJl J^aiJl 




<L«,li.i ^_i «JLaJ1 Laj^iJI *-b>* j-> U» 

>JJLJ J-LJ, _ 

k«wl 01 Uw?lj 0l^» i£j\iyjjA\) £j\yJ&S)i\ j> *-~* i*UM t£j^ (4J^-i^ ^Ul ) 4j^LJ-I 

op (^1 1 S>Jdl aJuL roy: *^ OK" jJJJU t Jb-I« 0j>^J1j Jb-I^ Oj^h a 4 «->^ (<=" ^* c^AJt 

Uf- Ji\ U*\i J 2u^il ©JU> OU/ JLij . IflS" c^Ni jy h\ £\j*[ j~Zi ( If^bi ) U&jt-j 
ju iJUi5\ 4»^ *fl aXV oj* >^Ni U^ JT ^Ji£ OjjjjJIj 0j/£Wl 0^ t U Jb- Jl 
^^^dJl ) jjJldl ibUl f Lcr-Slt J^o jU* J12J1 ^JbLl 0i OyybUiJl o* J>Jlj t oy>-~*- 
i^Ji Jp tyj&tyj *^0^* u« ^-^Lr^l s-»^4-l <J*fi Cj>- J c(^ U s-^3 
^jljjl* ^jLj j> ^LaJIj Ja£ Ji OlSJL* OK} . vrjil O^JI ii>wj 4JLJI Oji/^i^l 
OyjyJl t-;Jij>- jluJL* jjiil jJp (^-^^o 01 (j^**l {j> Tt~&\s i. tj£~»S L<cU jcj>*-JiJt (jyl> 

^ r ii Ju> oj> ^1 1 JL^yi jji>ji f u**-i oi£.i ji A*ui c Oj^^j ^-^u&i 

^ ^JT IkT il 0^j^ Oj^kiN! ^ Jliill ■ v iU JU*1 Ju'jjp ^k^Jj K°J>^^b 
3910 jlJLiC ^aTl^^ll U^iU ^ yu^l jUi!i U^ilf 01 ijr-jjJ y*^> Jw^J-1 jiJlA 


iJ-dl ol>l J*-l tf ^-U^LU j^>- «^i vJ^J ^r' /l^ 1 c^r* (1884-1811) Wendell Phillips 
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^yJI ja Jj-L^II djAjj ja $,y>- ^ dyjjJ\ aLT j[ i}) iyw? 39 a^jC Jpj 1 ^1 t Sy 
^JLg — SjAil aJL^ OJb IJL^aj . ( LyL- is 1840 jLtf* l^u yw>! Jj^JNl ibS} fi ( £ 24-io ) 

# * 

Ol/X. J 5^L. ^J Jliill ^JbU 4JU- J JJ-1 ix^ Jp JJjJl 01 0i» ^ ^ ^J^ 

j^UJI ^UJ^I y> IJL^T JJ:> t JsJ-l ^ i j\y jlSj t j^l Jffc ^ ^L, > Sf^JLu-i 
IJut o^i cJ^y t uyrjj^ iP J y 1 ^ til a***JI> U*-^-l *->} o^j o^S" jl t ^ijij^b 

Jp aJY> j^ l^J 11 *>Ui AjyL* S^j ^J v yd\ IJla Jp L^U* jl t 5yL^« ( A^S^ ) A-~J^ 

a,LJl^ Jil^l IJL* jt ^1 *U- ^ua)I jJUJI J! £,yi (O ^ <u«JJ1 J (<r -^il Sa>-j 

CJISO Vlj t ^Ijl. Jp JiiU 01 ^ N t o|;JJI J l^PjLw" ^ U^* t olj^JVl 
jJL" J jj*/»j q^Lj^iJI ^j 1 j^Jj . oLij^J^l Jp js^giU aLU j^p a^Js^^JI 1$*^ 

\yj£j 1 Jj t Ojh^A Oijlx* Jp oLij^J^I JaiU ^J JL^Jg^il ^Jlji Ojjyiy UuT ^Nl 

t JL^J^a J frljjjiJl Ol^ J^X. 1910 flp JL. ^^i ^AJi i >jSj>j >jjU\ jjai -^ 
«.LQ» aj^* 31^ J 3;J0l J A*^r^* ^l^JLr^* ^' ^^ hr^- °^^ s^J^^ dr 4 A ^^ 
j£i { ( dL.LjjJl ) Ju^l ^ ^iyr jij 3l>Jl *±* J^>- jjo; oUj^J^i jl^ t Uj5} 

Jp lyt Jij i Ji>-i^ A*^k^ ^L. fljo c^Aii ^OaLl ^l^N' ^ 0>^- ^^ 0^ 

^■j J ^^ , c^^ 1 ,ijb 1913 r u j^ ^ iJj^^ JM 1 c^ °' ^ c ' ULI d,u 
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£jj: ^1 jlj (. hu\jj \Jj>- iJuJ^ **ij*r l£jJ5\ -r^l J ^1 ijjai J>ol Ob ^5}>JI ro^l 
t$l ) ot,iJl Jau-jl Jl Njl o\^l 4j>-j Jii ^ jSj . juJlij-iJl ^ ^-5" ^JLP (j^l/pl ^ siJJi 

t JjJJjJI j> 4^jc» 4JL~* Jp jljd! IJLfr ^a*; jl ^-*^-o olyjl J^- ^iuw. jljU J jj^^Nl 

^*^ J^l j" -^ ^ J* U*-^j ai^hJ-j jj^^J^l aJL^j 1^^*; ^^Lc M iiLJJ oJub j&j 
jjOj Jj>£Wl J*f 4ij>j i.jJUi i»>JI J *Jt>oJ ^ -b ^ jtf ^ Jii! ( dk% c~?tf ) h J«iJI 

j jji>^Wi [}** ^^-i y u-» t 2^ ^-^ *3*^ ^ jy* ^j £* <■ yk~* j iju J ^^ J^- 

l^x* iu** c^Ijl* J Ulj ^jL^V'jI-u J aS^J-I Jp jili j^ <d*£ c^JUl _^*JI Jp SjJUI 

fl^SuJVl i?jj-i J-*—* 9 Ca** 3Jj|^> ( jUail cJUaJI (^1) CjUL-^ Jp Lil*i*j 3^«j> J\ji 
Jijc (2 t aJ b>rj* jjy&Nl jlf 131 SJb*lj J*i 30>j O^JI Jl ji-U *~^ J^ 0 : S^l 
flijjl Jl^il Jp &\j\A\ oJL* JaJj . JJJ^ U&y 4 (2h ^^J) J^i ^,-jb^ jli)l jljdl 
Jl jIju j^ Oj^Vl iiU? Juijij t (( V~L^ (^" ^^ » ilApVl oJu L5 ^-Jj « laSUj c 3,2, 1 
. JpI jIju J) ( OyjjS\ ja ^jj ) jii jlu ^ Oj^JNl jxi Uxp iu*^ Aijflj *uL c^JUl 
^^ 1 ^ >-^i J*i -b^ Nj c SO^I^ J*i IJj>-j Js ( 1 jloll ybj ) jIjl. j^l JIT llj 
£~J\ y*j)\ IJU Jpj c j^Ji Jl Vj il yju A£ jl lij Oj^^ j^c y* J^iJi fiUS^I 

il U^JI 1>JI ^iOl 1»>J JJaJ jJLSJUj 4 olt jJUfli 01 JUL <u£c rw c lii jAl 

jl <^l <: JpI jlJL* Jl j&i jl t S^. JT J jjjy ^U^*l (^l t iiUaJl (J^UaI-L jj^^Nl 

^1 V ^Jio ^ aJ jj^Usft Jpt jLu Jl Oj/^JNl JUb3\ Jl c^Jj O^yiJ IJ^T U»Un*l 

Ol^ljil dJl* Jj>-I J AjLL 4JLL ^u-J^j^JI Jj^*->> Oy|^ /wa^ *^ y& *j j^J t ajU? 
S^aaJI Cj^ LASj • ti^ J^ Jl lH J^ c/* '^ lf t i ^^ '^1} ^y f^ ^^ C AJsA^ll 

# 

jl jj^ j* oljj^sJNl l^ jjJu aL^aaxa OJ;IjU \J± Sji Sj& (^1 t *Ju j^j «;& CJIS' 
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Ji Ail^l ^\yr Vo SJLOp AhJ ja *3jS\ br p*J\ Jp ^,JL!I frU^iU JLs^JI iliVi [^ \j\j 
ja Jb N JK" ^I^AJ 5^tl\ l^U* ^ Jz>}\ Jp ^Jj . l$-~i/ ^ \jr^J* *J*?- SJbJj*. aJLl-I 
if\ *J2z*~j £ ^ji\j Ijb?- 4*U1 ^yrJl oLuLiAl ^-^-i ^r*^ ^ ^ ^ *>^ £"^J* <Jjs* 
jliJ ^jy oj;JLII Jl tilJj . ij-^ll uy^j^l ^ *-i*k jjbj t Ujw^" ^ j^L Jl ^>-l r-iy: 
±jAs£ ja JaJL>- j* uJJ^j <j>.Jf»^5^ iili? *-iJ t c5^>-VU UI-i>-J f.ih.,^ jlS^ 4 U aa^Uj 
dJlfc JT <^yi (V!-^ SjiJI c-aJ* jl ^u V li* ^3j t (( UJ» » ^Jb" ( d\J\) oW-jll jy»l 
olJUL ^ujJI jJLii p ^1 <UiAl a^lil J^l ^ :op ^ jJl% Jj ^LH jySfl 

t J.Balmer JX> . r- Ja>^ jv- 1885 *|p olJb JLi C&rjj^ b* &4* *Lj2*a C-JlS} 

^Ua^ol <^<ul» J 4-L>- J^ii>- iwjl t oLiJ 4j j~~if <L-;JL* <J c-^Li* ^Lp j^-Lit* y^ 
* . * * * -** 

*~*b Lllp cJ|yJ C*s*^*p\ \j\ ^>- i jwr-^JbM 5p iJtJjau 4-^L>- 1^1 JLS \j U jlpy— ^«.»,m.JI 
An y /\\ oJU* cJig ^j^Jj 4 l~*J>- <L-w ii*^» <kL-j» . . .4 5, 4, 3, 2 O^h^oJI ilJLpNl iTlLb 

Jj^i^lVi oI;Ijl*) ^j-*^ ^ 7r^ j* jy. Lpt^^-I (1)1 Ji js**^ ^j iUJtll 4-^»l*il 

* # * * * 

^JLSI^ irt^JI liLl^ J j^ Complementarity v^"» ^— ^ *-^/4 ^t-^* ^^* t dlj-^ 
jibJ^\ hjto a^ *JJJi 4 (yL«>-Vl oN^>-Nl Jp «^\^pV) 4jJlLkJI *LjjaJI ww Jjli^I 
^JL^ ^il^- r-iy: Jp vUll A^JaU j^j jj^oj ^ij . ib JbLl frLj*iJI ,U*lpi c^J^-1 ^j-*^^ 
tj'^Up J^ 4^ ill jH\ 4 jib-i^jl ^Ji ^j}\ i f*zL\ ^iy 1 ! ^ c/!;^ ^ ^^Uail Jp l^^l 
liuJaJl o*^j5p jLio L^xilJ-^ ^ +*J\ Jp JUlVl ^Op Jp jjJu ii»jJ*l tl»j*iJI 

Jwu JK' «jy 1885 f lp ^1^^ ^ Niels Henrik David Bohr ^ . i . _* . 0 oJj 

J i j ovJCj &\ A^^i ^>jj ^j 1 cJVl IJla j^Ij 4 ij oil oJU iuc*br J Vr-^Jjij-AlJ liL-1 

s" * * 

1^ jiiSJI JIT jj III jj^jjl v 5 '!^ LJb l>-^li Jp Jl^ ciUiJ t ^......^ 4-^Uaz>-l JIjl^ 

Jp 4 jLJ JlS} . cbj-iJl i J>- 4jUU1I ^ ^yii Olp^y J Ju^tft I^IS} xJUiJI ^ dt%*j 

JoJ-l j^i»A>. -uiJb Ol>i 4 UIp Jj^W^ 4**^' w:LiiLJt ^\^L ^ 4 4ju- yw? ^ *i^JI 
3~-LJI ^^ pJUJ^ oyhSUI ^ 4 £-^11 ^ jlio L^.UJI i^yLl ^T ^ J^LJI Jl 

TV1 
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(1962-1885) ^ xjuz jjiy* ^L 

£■ . oL-^y^ *-1jJIj j-^jJI 4>^j*t 4~*-Sj 4i**lp ^l bJL>- oUJMl jp U^ LI *jx 1 ^jJJl 
r-jy: 7~\J*\ j* <cu^* jJI *L**L^l k>J>J&\ 4jUL#j c 1903 * Ip i^-UJJ 4jL«il jup c jJj J^> 

U^hJU 1>*-J2J aAjUI JLu j^ j$>\ jjj . jiliijjlj dJ^ J-^p ^ji J J^Uj c5jJl!I 0j:> lUJLi 

*■ 
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^ iJLJj Jl ^iaJl Jp 4 4jL*1;3 4jIJU J jJ6j j^>- 4 fjJL" ^ Jj^ ii^» cJK} 

* * * * * 

j* fjJL U ^jiJ l^ jLw*yi ^JLp Orjl J oV^*- { j^ j\ j^\ 6^ LJU J*k!tj ^!>^ ^-^ 
^i jlT J±>- J t v^Jil 4jU-^ ^ ■ ^.S.:.*j U (Jl J-^aj 0l <JI \--jVJ sl^ U Ja-^ jl ^>»-^j 
t* JJI f UNl ^^j Jl J_JI oji^. ^Jl tLr^iJI j v-jJ-I ioj^JI iLL" a^jj: ^.LJI ^b^j 

# t. 

Jp <U-^W2J J J^J y& 4 45y ^ lijbj 4 JjJtt JajU- frLJ ^Vl Jp <;IJ *->jJ *bJl IXj 

o^l*1 Uii Ji 06" 4 JaJ-l frj-J 4 0j^^*y )) ^>Jj 4 jj~~*y . r- . r- *-* ^-Uit^ ^a£ j ^ji 
jP a1a\ i+p- Sju iLj^i jjj r-j/ . (I) (( L^iJ JOv L-i jy> oVjU clL^I If 4 xJaJl iiiiCj 

^r* 5 1^ ^ ^i^ 1 ^ e.v 1910 r^ 4 c^ ^ ^ ^ JlJ1 ^ ij C *^l u^^ 

1912 f Ip ^ ^J-I ^J O^ap jj 4 ^i^iw. J ^ J -^>j^ ^l>- j^ j>^b t i^JiJI 

Jb^l^ fy> ja J6\ JL>-jj jl c^ 4 ^ J* Ft^ v -^ ^^ V 1 ^ t^J U— ^ ^>»-iJ* IA <£P 
•isotope LJT -Uj UJ c-j>J Jjj . (2) (( g;jj-0i JjJL=Ll J A^ui; Ol^il JiJtj l$— *ii d,JJ! j^ 
l^ljjt c3}b^ ^ ^1 Jp SJ^l^ <yL*S ^\j^ il^sJLJ ^!! ^1 Jp iJ^jJJ (jjfej) 

oJjy jl ^^ 4 f \e*^l j^ J-U i£y* CJsjh ciUi J jL }> jjj J>\Jl^\ ji j;P 4 kjjji\ 
£*£ ji Ai^l^ oijy ^-^Jj 4 <>Jb ytJ jp j^ ^ 01 <laiL^I <u*~J* j^ A»iX Jj^- >»M;>> 

4 oi^Ji jp- oUj^i^i oj;iJLt ji^L^i ^Ji c^jui (^jjui <>-i>y jjjki j ujlj j^ji ^ ^ 

IfJl ^JLf jl ^^ L^J il^SJl 4-*JaJl 5,JJI 31^ 0L ^jj 0& c^JaiJi ^J-i 0) il 


iJ^L oyJl Jl ^iksoil iJu ^y Oij t jlSL. } ^ r ^S ^\ topos oUjJI ijKJIj ^U> ^y*jf iso ^ 
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V Sy*UaJI d Juh i±,jj. N bli : j^ JtLJ JJJIIj . ljJi\ j\^ d\ . Jl L£jO; U^i oUj^JNl 
UjySCil U $ ) 1 jl*j o^lil Jil ^ jJI t u^-jj^ IP j|/u-N ^l; jp ^ 01& 
. 4JLJLI oJUk L&c **>- ji^ jup- Jiull ^ <j c^ji ^ *M if^\ j* ( ^ J>>- jj^ t^j 
jl^ h* gh* Js^ ^Asj^ ^ ^ J^ ^^ <£>^ OIjlLI gi -^Jl 4^ ^-U- OiSj 
ja bap j^ joy: g 01 jw U OIp^- ^SJj 4 bjJ^ Jjb g j^^lf 01& 3-U*II oj;JUi Jp 
f Ip J] 1913 fU j^ <u~*£ Jp J*l~Jl ^JU-li rt->i-MaJl <U*L*I j^ -J^)l Jp iijiiaJl v.*^ 
oLu~o>*Jl dJUb ^^Aw cJlSj . 4.LsAa;II 4^1 ju J ili*ill <4;^ ^ij-Maj (J-L-** Ojj j-* 1927 

?*-~oL Jl ^ (J-->i OB* AjyljJl 3jj^S>J Jfl Ol;IJUiJ jj^ ^T^ fl-^>wU-L» 4 l^-i/j l$~-iJ j^V 

£>\)\a\ juoi ^ o^>- oi^ jji cj'it viajjj c aj,os j>b* ji j-y i a* jj, oSf ju^i 

jj^S" f U* Jp ^.LT aU^I <^jUI j^^JL aS\ jj-icll IJla oi& t hj\^i\ ojy&Ni 

cJjL~~-l i[ 4 ( ^^aSU xjai J^-iu ) 4-jjJLUJ ol;IX« 4i/Uil Ol;l oil JjLl^l Jo- 4 ,~*«JtJl 
a** J^Ui JstfNl jjj 5ji ^-^ ^^ 0^" (V** • V* 3 ^ Ol;IX« AjybJl jy t O};^ U^l li* 
£* J>Ui j— ^1 ry 5 ! ft***l ' t-— ~>«i U>Uail <->Udjb JycJ ^\ Oj^SoVl C*>j;lJl* f bjo-l 
^L Ott ^j^ ^AP JUoJ *U*oti lJU ^Jlaii 4 Vb?*^i Jj iiU»l OJ;IJLll JlSLil 

jjuJI ^-«^ij _g;jljiljl ^ju^Jt i *y*&\ iJoJl^ (ft-JjJI (^v^JI iJuJl_ ji?u?w? 

jlJU -L-jla cJaJjl IJ^Uj .<^U^ ^li-i i-xJl y* ^W^ ^^il ^JoJI JB" Lii* 
. ^xjl ^IjlpNI j^ {j&yJr JjJ> j* lSir^i\ j*£i\ life ^1^ l>^u li»lJ,l Oj^Nl 

oUj^Ml if U^kull JjiW J S,JJI il^L. jj-J; Jp 5^15 j& (I v>-^" ^^1 
^jlp J>-^U *^JI y*i J>-ju~ j> ju N OK" jJJJLi t^-i; 4jJlUJI ^j-aJI xku-J £ IjjJ^ 

^ ... j a.; * .* Ja>- J 5;JJI J^Xj V Joo . 5j JJI Ui-i» ^ Oi^w 5;j-stf Jp ^ .^Ja. ^ 1 J^J-^ j 
4 5; JJI (JiJ? g 42~jai\ Js»jki-i (*-fii ^uh*^ ^Ijj ^11 OL-^Oi 0j|^JMl bop J^Sy 
^ SyfclfcJI dJUj 4l^Lk J J^ki-t j^ -H>" .r^ gg -^- j a. ^ .* Jjb- g 5;jJl 0^ 0i>- J&J 

J 4 tw— *>U L^- 6^-oJJ 4jJlUJ1 L**Js^>Ji <^JaJl *Jai«J fjJi\ (( l)U) Jjaaj: )) e-*/v U 

* * s 
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frl^Ni lift j^^*— oj L^U^u-i ^ -b N <£ij£ *~A>- lil ,y* S^LLl dJL$i t ^Sil *Ja~* 
^ ^JautU Jjy*l Jl SL-Jl s,JUl jl^ jyt <u>y j^ j^i <uN i jl&l fL&Jill> 


■>JOu 


«w>t^ iJU ^ji ^rut iiui tt^sii v^i >\jJ% ojj&ty ijJ- \&* 3 

. *^Jl jjLJlSL* c-*Li^T^ ^j^^JI jj^jj-UI Sji r-iji 1 ^ ^^p ju ^^aJii^ gjUl jUaJI J 
MjJLUsJI ^^J 4jJ& ^ Ua*U OS" JjNi y^j J^P -U> hjj}\ hjk£\ ja j\ \£ j£&\ Ol *>j 
li*" V~* u^*/^ ^-^ ^^ Vi* c SJbJb^ Oply l^JA u,,^ aJI QjL^I c *isJI *k^*y 
^ t U^*-j4j 4j^JaJl >»i^T, M 7 1 ^Jl 4—jyjJl oLWlI { Jo*j ilLft C.Ik /^Jj c <U*-j ^r*^"^ 

^iil vr^ 51 3|J ^ J^l £• ^ ) ^^ ^ W f 5 J^ ! *-A^ J^jJ^ ^ Ol ^ villi 

JUol 4jjJadl J ty-gjl II* Jjjl Jjj ^ LUi jaLsAI ^JoJI ^Ju^ j^Ijso N 06" ('ijJaJI J 

. (4~*iJ Jp 4j|;j^ ) <iJ y OjjsSoNl Spin ^jw-^ -W[^ f>\) ^y*^ '■>•** 

ots>i o^ j>ji\ d\jj^ kr~Jt J^ fU^li d\j^ j~ ci> u^ ^j 

* * * ' y 

Jp- Oj/&Nl 0^ W . AijJ4 ijlill J iJb*- 4^. C<j*~^I JS\ SjJwaJi Ol^>wjjJ-jj 

Ol Nt i jjj fpji; J yipJ-iJi t)j|/£Wl ^y 1 u^-> ^J-^i / vlliJJ t <L^ i^waJ 4^uiJ 
J \J\ G.Uhlenbeck iJLiiil . ^ j S.Goudsmit c^^p . ^ ^uLiJI j^'lNl jLfls>iH 
Oy^iy 01 J>} J UJ Jjj? 04M V^ ^ j^ yiJ Ipi^ ^1 ol^l 01 1925 f U 
IJla Dl Nl 1 « ^Jl ^j^Ji 3JUJI )) y» Oj^l^U ^ ^j^ ^-^ ^J ^ lfc ^J ; ^ 
0^ jy£ oSl jJUi t v~^i j^J <J 01 j tf/& iftlsB y^l itJ^II ^ ^^ jitoUji 
JiLi lift ftUl (ijl^j U»JU^I t v-^ OUlfl gj~k^ JUf J ^ O^i 01 j^j Oj>^JNl 

. 4-^Ujj AjJI^j y 1 -^^ 

Uui^ 01 J-J ^ c c ^l JUi 0^ 4 W.Pauli J JL . j ^^fcjl Ju^ill ^ 

a^j ii c jwJb j iL^ N Oj^j^u ajI; ^y^ ^-^p 3j>-j 4 Oj^sDNi j^^ ^-Mftij c-j^^y- 

f' jjj" iJL^b jwoix) \i)^j-^ Olf ; 5;iJl J jfcSl jl Jyj>^i ^-j J^ j A^^l ^a*)l lift Ol 
U V-l JjL ^4^1 oij 4 yjjU-£JI ft JlSll Jl ^^ ^1 c ^lidl o^Jdl Jp oLj^&Nl 
01 Jp ^^ t^Uij *jH J^ c^UI Exclusion ^LuJ^I \Xj> <**J9y t jy Iji r-iy J Ue 
L^w jviiii iij^ (ol;lJdl «jda£ Jp (il) 5,UI J>-b L^ui; f jy ol v^= oUjy^JNl 

Ja y . J I IaJLI 11,^ j^*l aij . ^u*^0l ^IJLpNl j^ 5Jb-lj 4Pj-«Jf U» jol OyjLr^l y y^J 
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i 4^Jj 4 j^JaJ ^4 jj> r-ijX AaL U Sjji dAJi Jlxi L&J-^l L£}W*-^ j-^LwJl JjA^- ji~Jj 
ciLi^l jup cl>u>- U iJutj 4 jvJull j^aaj tl/rj j^-IjN tl)l& 4 dJUi j* JUjI Jl L-Jb-b 

A^ J jjI^jI l^ fli A-*L*v- j£-\ Jp fl^Jai fr U![ ^ ^j> J-* -W *^ t£jW <S$\ ^^r* 

4 dl^ l**^ ^s!l *jJti\ p~Jr\ £Ui[ A**** Jp iiij^ll JT jty ^bJt^i 01 *>j 

4 aJWjJI OyiJI d\jJ*r 01 diJ^.^l/il l...m»i *^jdl ja Jjy> Jl asj-U. 1^1 Xh*> J IT JLii 

Jey&\ lJUfc l)I ci^i Ol>i 4 otjljJ* ^ <-*^ 4 V- 4 J- 5 *-^ tV^T £* *"^ ^^ ^ <■?* ^ 

jl 1917 j>U f 1 *- 5 -^ u* jy^* ^ ^ ^ i>w? ^ ^ ^ ^ ^ ^ JJ* ^ l/^ 
fU-il ^>- J ^j^Jc* 5)i ^>-j J-£ 31 4 j_^j Sp r^y f l-X>*i~»lj If^ij di»*^ **— ^ Jl J-^y 
dU IJl* .Jpj 4 l^-s^?C jl t jyc* yljj oli oUj^i j-U*aJ l^lj (l£jI/»- f'^'iy ) -^J-^ (*-*-*^- 

(*JU3j iJU ^*u f JpI jiju Jl LJjJI j^j oI;Iju Jb-I ^* SjJJl J>-b jI^^x-Ij >ii Oj^Nl 

OJ;lail J l^Lij^^l j^J ol;AJl j* Sap AiaJ- JT J iJL* j^J 4Jl ^^ M*-iNl «^ 5jjl^. 

^1 4 LLJI (cNULi jl) ol;lall J V%r^l ^" ^b^ Lr 4 ^ ^J W^ 1 (oNU-l jl) 

— « * » * 

4 P-U-iVl lj\j>- <zrj3 UiO^ SjL^iiJ ^^Ib UJb-i iaJrfj c l-f^ai Ulb ^* ^IApVI oJl* jl 
. jsJu Uji olJ 5jl>l i>-j^ cJb lilt IAU- Jp Jfc 1^1 (jr ux 

^p j_^ jj-m^ /*~*y Ji t ^JLi^ <*--^ (Jp Jj-^A-l J*«^ (J 4 ^jluiujl Ja^\ Jjj 

Jl Jj^SOVl I Jut Jai~i il ( JIp jlx. J Vj^i *^i 0^ ) tr* 1 ^ ,^ 1 ^ 1 i-^ 1 ^lr-^ *^ 

^ 4 jiU- c^l liji 4 Dj^^Nl jiij OLj t jjj Jji If 4 LJLaJj i?ji*JI IJUh c^O^j 4 Jil jlJL« 

oJl^ 4-^*Lj *^ 4 jjb-iojl ^jSJj . c-— Idl yiyi b J^jiJl UJLL* J^l jl-u Jl Jlp jl-u 

4 (fU-5-Nl) « jji^l ^l^>i!l jl-W>[9 UIp^ <£j*\ jlJL^I AjUp dJUi Jl c3L>l 4djj^a3l 

jA lili ci/^1 ^-^lil oL^w*4-l JS" Ji^ IpliJJl 4 <iiU? Jl iiUft/L 4 D^ii! Jl a^*^ C-JlS} 

jloil J i^yi Ojj&ty JuX* y^ 4jU 5jUil SjJJLj 4 «^--lu ^jIjJ U ^Jl 4 Olijyill Jb-I 

* f, 

4 J-^l *^*" f-UJUN jLv* MiJUL c^l 4 AJljIyC ilj^oj <J jL*v« jyy jlJU>i Jp c^Ul 

Olj^jji \>+-p)l *— >Uaj l>« jIp^- ^ 4 3Jb-lj AfTp- l** 0trj>o 0^i\^ jljjj^i JjJUp iiU* 7T , „^ J 

i^>- AJliJl ^* J*^ tj^r O^aP J 0^5o" 01 Jl uXJ^ li^Jbj iJli A*jjyi ^--^aj < jly^-l 

4 a*jLlJI aJU-I 5jUJI oNU a^ J ft J^T ^j>- ^Ijl^u-I L^Ip \ja\ «^stf>l 4 £>JI} 
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^ji&Vl s,LJI J> 3j ?~ JJljl ^ ^^>.£ik^ jJs Ul) 0);jJ ^PJJ JJL^| JJ^J 

j-fti J jfsj 1 j^Jj . (Light Amplification by Stimulated Emission of Radiation) 

4jcws*> 4-L4 rt^l*w ^xJ jji^-1 ^pU-£Vl jlJU^/l fjfi* J>-^ u>>* «fcP j' j>W «^* jjll-i^J 
li^Usl ^JaJl ^ ^UiVl 4i>J cj i^. ilL- J4 ^-^J Lu> OK* Jj £l*iVl J d^ 

5^-iJl 4ibU* 0^>*J^ UiLrW 4l»Ll=n 01 ^ L* *-$ilj . 4-Jj-JaJi AiliJI ^ f jj t£t t^- 

U*j ^a*Jl oUi; *jJ ^y U*' 4jCPlw» Jl L**»i — i^**^ i**^*"*^ jlJL^/ij 4 E = ItiC 2 

. ^jJJlj Agj}\ AiUaJI 
i ^ - '* * vr * " * 

Cotf \f 4 4~*~*JU O....U l^ jjp ^1 frlr^i <j *-*-$^ dyjJii\ fliJjl S^Sj Uajl J>-^ 4 jjj 

Jl JLi^l aj[ ^ t ui^Jb **^J ^>L~H °>-iH jlyfc-i jw*aJ L*i)l r ^ ^JU*^j a^xi <ulj ^Ji 
^ Jb^ dJUJb jiJ c Jmtfl jf y>j VI 4 i^bU ^jgill I^Ip ^ ^1 2L-.LVI OS^I JbJ 
jjj ytJ Oij . SjJlil £^& JJ *L1*JI l^ Jkii ^dl aJLjUI c? cJ^- </N ^1 ^i^oil ^Jti 
o>i fjtij -L&ll ou^Ll ^ jj^f ^\ y. Uii ^jUJI Uaf J 1913 f U J £& -bjJbi 

4JU- j^ f UaJl tjjfc JUiil 01 Jp iJlill ^^j i ^.lUsII iliJlSLli Wj f UaJl iJUh Jji^ (Ju^j 

d»yo Olf 4-*oiJ j^j ^^xJj c U^=jJb" dJUh j^j tJU cJLi Oij . (3> « ^^ iJ^Ur 4iiUaj oyl^f 

iJbs jJL^J ^It^T Jl >.^* ^^^i 1916 r U ^j . < 3 > (( oUJL^ U*lu ,/is* jJJdJi 

Lr^l Jl ^~ V ^ ^brb ^U j> Jp iLU-L o&^l ^^ ^ ^^ ^ ^> c?-^ 1 

SjJU-I diA jjLLiujI JLw j^ ^U Jju (^\ 4 ^l^-iiil (J Jj^J 5jjL>- j^j ?o» 1922 ^Ip Jj 

^uJ^dJl ^u*JtJl oJufc <u*ioi 4 l^e/»|^ b;j* cj {fj& ^^ <S-^ ty\* <£"\ cJUs?- J^j 3jjL>- 
oLVyi Jl aJ^U oN> «U \f 4 l|ir SjUJI > a&Aatj *4>tf oi^U fr UJl Jl 
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ka A^jb aJIju^ oli^U- ^ lilj Princeton jy~j^ j^ s-*y^ **y i ,k«* (^x*! <L^>- SJLkJJ 
^ikpl jlT 4j^i jJL" jl jjP Sy^L- jj>-j y*iW °^JJ J^ a" uis%^ Lr* js^J* 

. a;L>- iLL> aJ ^ U>«i N^» ofcj ajJ-1 J*U>» *— >Uw?l Jb-I j[ ^>- 
J ^^ jN *^JI frl.jJ iljj j^ jJI^T <dp jf>j ^UMa^Ju3l 4jjJJ^ ^p oU>> *lil jlJj 

JJaJ i^j-iJ* JUu^Jl Jp dolji-l A-jI^JLp CJK" j| U-— Nj 4 oLJjtil *SsJl Ajjaj ^j\j>- Ja*> 
iJL;l$\JLL DyaJl IJL* oL^JLp J aJI^T Oyl? Jii 4 Jj&l JLn^Jl Jp aJULsJI i^wJ-l S^i 
^1 yfc^iai Ja-J^il ^^1 ^V^J 4 JL* J^JL~* J«jJ j^jojiU . (3 ajjk ^ jjl Jjimiil 
fUai^l Jv Ui^j I ^T ^Jl IjJkA jXijjZ . Jj c/j^J^ • J £r^>y ' ^U 5 4* **-^J <£-^ 
jj& jl j£* Silll olij£* jl » U4*, Jb~ Jp jJJi J jjJUsic* l S,AJl. Oir J j\j^sJi\j 
jji Jti oL^-j jjJaJ J *~-U-l J*UJI jl Nl . (4) « Sj^Jtl Vr^l Jj^ jL^ j^UJ A*->1>- 
o*i^ il 4 ajjJUI frLj-iJl J *->LjNl otf^UJ 1927 ^ U J j- jvjjU J»l!^\ jlT a~~JI jLu> 

Ajjijl yfc^aJl Jj^ ^1 u^E « 4^U*> I oL*LiJl 4i^ J 01 gi"M..o jN f jVjiV: ^^^1 ••** 

OjO^ !Ai* UjU- bli * l^,.ii ^LaJI a~Lp A^Jadl J aU£ ^JJI ^I^Ja^^J i*^ dii'y 

. A*i J5I JLjJLIP '^sd7 ApliJjl 4^J AJyw Jli UJ^ \JoJS- U jtw^>- ^^-iy 
iJli* iiJj U>» JL^i^ tl)l J 43li*j amJ-I /^y -Aj-^ J-^U*-o Aj\ jji ^jj& jl Jjuj 

a m y /a\\ jl jlSi » ij JlH Complementarity i_-»ldl tjL_^ 4 iiydi ©JLa j^ ^>-^ t f-U? 

CJl j^Jl dLil^Ll (^Ua^ll Uu^JI Ai^^ jl A^jJ Aia*«o jA^iaJl dJLft clw.v \^\ Jj 

AjL^JaJl y>*p ^ jU^iJ Aii^i 7**>£ f-*-5jj 4 jl/^Jj a*jUj lb jjliiijl jl Nj 4 l-i* jy, 
jy, jlT Jii £)& aa) $ «J-I di* J**>-S <j r^ JJi C^3 ' ^^ j^yiil dlf aJUa>-NI 
2> *j%* ^Jai <J U**- ^^ i£)^\ J^r^ l? ^UoJI A*j*«i3 jt\z£±>\ jJ- Si 4 Lwb Jl-L 
Jl jjii; jl ^^juaj Jj 4 A**ldl Iju: a^-|j JUaj Jp jj-JLo l^iT jjJJI j±J\jjJ}\ ^ aT^ 

* * * 

. O^JaJ <iL-li *-P-Lj ^ jjj As^yiJl jjliJuijI oU^I^XPl OU* l?^ (jS ] 

oL*5" ^-Li Jp c^-J «— »^' <J fjvji^ ^^*^ Oil C-ilj «v-LNl JiLl ^Ui^u-I 

dJbj^u . ^ ^Li^ri i* t ^i/ dUir . < 6 >« aX^ji ol^^u Jp ^-j if jbu 
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!A*>- )) JjM 5-S^ll i\f}\j d\yii Jj'LJI ojai *oy: <<*j^ j^l J* t jjydl J.Chadwick 

jl jLbu JIT ^ aJiL j^Uu jl t iljUljJ! ^Ls^l jup 1 1940 * U a-j, J ^j f 4 5JbM JjjJl 
01 Nl . «a>dJ oC^JI J jl l/l&l J <j p^L Jl Askuw Olf J^p ^1 j^ j^JI dJiL j a^>-j 

SUaJ Lit Jb^Ji Jl yu 01 aJp jtT 1943 r lp jj . LJlWl <^>l ^ J p^ jl ^ 
^Jb>w- ll W-iji 4-*ljukiJV j^kU^ l^K" ^Dl jl oL^Lt. UL- ^^Ll" <oN 4 J>jj J* 

e b!l ^1 ^ ^ ^ ^ so^l ol^Jl Jl 1^1 <*> ^ i*l f 
^^a; J \jbj£.\ jjJJI frUUIl Aftlij j* jtff Jju -Lbu jlS} . ^>-l iL^l^l ^rt^li ^jyJL 

j&i 1^1 If 4 U JJU J*P jP jNjjUl **J ^ U^aJ ^ ^UaJtjVl <Lil ji AjjJJI aLJJJI 
^ 4j;JJI iLiJl C-^ap cJLaj jl j^hj: <Jl iiyill j>- u»yy jy> jfefj . ^-^J-l <j;y? J^" jl 
oly-JI J ^w?l ^JJ JJ 4 4-^U-l l f d-J aju^ ^ ^.«.r^ jJUJI J ^^^JaP Sy t^l JJ* 4-*juj 

^ J4r^" c^ c^ ^^ ^J-^ 1 ^^ v-^ J^- c^ ^-^* l5 l>-^ s^* 1 c*5pi ^Jl 

^U./y JliL; OL-y C-^J0a-^l JLai jJJi «^j 4 I^UIJj^U-I^ 4jj>JI A*UaJl j^Jaj vlA ^b- 5 

cJ^il dJJi J jjj j^j 4 At)\ g\j*\ i_fy^ J-^i fW^JJ jUj^ *^i}ji^ 4jU-|/5I JT c->ij 
ajj^II djJOll ^Ijl^xJV ^JJij ^LcIjJI aa£J*\ j^Lii ^1 .^^ J-*pj oJ^c S,bl Jp ^3^ 
C^il *->y 4 LJi 2uyi y^l 1962 ^ lp ^ j*+iy / ^IsJl ji^" 18 Jj . LJLJl ^j/Nl c? 
4 diJjb y^tt <■ jj^^JI ^* Jp jplp jJ^Jl sr*!^' t^^-^ 1 ^^^^ (J*^* ^ -^b s ^ ljL ^ 

KJ>y£& S2% hfa> *£* ^- ^ ^^ -A* ^^ (<J* Ol;jJaJl diij Ci/T 4 U Jb- Jl 
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y^p ajLJi LajJi 


„ <J» iL_JliL. 


1 1 Jii \> jtfl ^ t jjj*d\* <u* at &*j u ^ l^li 
Ufit jirf oi dt&e Ail ^ aCiiii i^Jf cJtfi 
t^i ^» AlSLiit Jj»:^^c« Ails* SjtsT frLii ^ 

* * * ^ * * ., 

L/* ^"b J"^ T^ff^j^ ^W^ C-JUol A-^>1>- 4**^^ Jlpjy* 4Jvj Aj jU Lflllt frb)-d]i Oy[j* 

r V-4 l**^i U*>— £ j£r V 4 oijJLU Sjldl cAfU-l ^ 5x.j 5;Jlli eJuk Jtf^k>- 5JLi» Ji* 
f lp JJ AjJiJl dJU ^ oLi" c->yu d& Jb-I j^ U j&j 4 UjL^J ^OjVj t Av*UM 

aJ ^ 01 ^Ji ^iJI ^j^li jS3j . 43jy L.De Broglie 4^j-> <£j! U* L*^ ^1 4 1924 
01 cJ\ \aJcp 1909 r U J Jjc&4 UL aJJ jUI oi OtT i>JI d Ju* JJ J^yu ^J frj ll 
jjAa Olj 4 Jb-lj cij J a-^* ijj>-\j <?+~~ * - <^l>- ( 0/ jl ) (Jys- J>-b <£>l^i £-U-V>U 


Charles Lutwidge j*~*-ty T^ J^^ ^^H^' t—i\fll} ^^ /iUU jUi-il ^V) y* Lewis Carroll tt 
Jb-f ^1 fp ^ ^ Ul . iVJUoJI ^ c3 ^-Jiij lo^-ili^ ^--Uill a;UJ> ^ (1898-1832) Dodgson 
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U^if ^S (^Jl ^ <iJ&M ^^- <4^J1 fr^J^J* ij *JU\ iU^il Ol $ LJ Jij 4 iSllaJl) fell! 

Cf *W Jl ^-^ V^J < 1924 f I* c? ^ La <<^ i^ ^^ -^J • fr>**H ( ol«y«.r jl ) 
t^S^I iiaii 01 !>Ui £ullj Jj 4 U*l Sill! cJ-*Jti 4 frjJl c? f^ty Jj^ 7 tf*^'' fl J* Jj5j 
UUall d\ iSyu ^i!l 4ibl~ cj -up J* ^ iJl Sjlll) 4ilja!l jil£i! <l~aJ jjli^j cJLi^TI CJlT 
JL>-y ^ ^ J*l~Jl cJLi^TVi IJUb 0l& tg^aJl AP^* A^y ^ <b£3i frl-JL>- ^jl-J 

iili^j iius j$j <#L^ iiUaJl CJfcj AiUaii t Jl^J S^lil CJlT li J\ &ji)2 j^i ai* 
^ry j$la Ob ^ f jaj l^ J^aLI U^J Uaji oiUJ 0U 4 yjjJl ^ Jb^ C^tf fr*-^>- — 

* * * 

dyyii Ok jjU^I aJjI* j^ {fjjij* Uj .t l-U a^j^ J>k ^LJ-j . jyt* i>-j> Jjt JUL 
f-li-Ul izjy 01 ^^ APliJUU Oj^iJi A^j-« J^t iajy ^Ji Lf-uii i^^l Ob ^xijilpUaJi 
<^jL*j Oj^iJl f-li-Gl 01 4-^laLi Aar-Jl 4^ ^ C*^l Ji ^t^jl OlS} • 0^>« Jji»J f^r^ 
li^Aj . (fr^lJl ip^ (^1) A&jM JP (oyl^ ^ dL*>b cl^U frlA^ (^i) <Jlt i*-J J*>U- 
. dyy&\ 4^-y J^» Jp- »iJb*>L C-jW iu— J J-^^»- t^jL- j Oj^iJl MiJbl 01 5,L*JI dJUb j^ 0^ 

vlAJi ci £->& t/ll) -J <^^ ^A 1 4^ <J* ^^ ^^ ;u — i <y^- <$£-* i'&y*' 4 

. 4sa^ JjU j*ai ^JL-I ^^-i UiT (^1 4 << ws^.l IJU f-liJUl Jp ,!}}•% C^U 
l> OUy? OLS^yl OL'LjJ 4 ol^- ^^ j^ v>«i ^^ ' j^ ^ Jl f t*^* a* J? 1 * c^- 

. h***-** 0^" 01 ^^jC Oj^^Jl **-y <Sj* i JiM ^1 (fjji)* ^r^ Ol Jl ^j^j Oj^*Jb 
OOjjI oUj/SO^I 01 Ui^Tlj oUj^£WL J5L; 3j^ ^ij^j O^Jb J>Ji 1927 ^U- ^ 
01 Ut^^-U tCrJ^I C5* </") Vs-JI ^^* ^-^ ^UL* ii^ JSsJI jja^- jp 
oUJ-l oJla ii^L- Oi ^j c ^\ja\ V* jJ IT J^ 51 5 jj^ J ^1;^^ ^ J^^" ol»j>^3^1 
Jjk ^-LJL I^aj 0^ iJ^ ^^ W---^ ji*^* ^V ^i* c ^ W=J^ J^ (Obj^^l) 

«Ja^- jp 4J OJy c^Jlil ©UVl (J W^jy *4i^9 J^* b^pl 4 5£uLl Olij^/^3^1 dJUb i^N.^ 
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jrjiaJ! jp UjC - Ji LIS" L^l JU t <*/s^ *j/rl *& hj^ »-i* J* uytlU* llj^i i U^i *-• 
t Oj^j ^r^ <^WI ^ja*" L ^!r'^ ^ <j t>^ ***^" tj (►&• dLjl^ J J*^l 

jA J*l£Ji «"jj t o^-> r/Jjij c&Lr^ j>^* <3j-^ *^J tlr* h^ ^ *H *1 ' ^-^* !/^ 
i ( L~^> J c£^j>^ ^ ) s~o J 1892 pip J jJj oij t Jj^ j>£ -^ — j>^> — c£^ 
<&jJ-\ SJ^JI <uLjaJt Ol j^ p&J\ Jpj . d^lJL>-l oy l^J _Jj jJI 4*J,JI fcJ^Jl 5L>- Jiy £J?j 

J jS^l\ JbU ^jMj* i| c jlJUx}\ J y>lp c-Jtf' c&lk^ *r^ ^J* ' iiJlk olipA^ p^i; U Ulp 

ytfl Jji J U OS ^jj c^J 0^5 t i^-Sll 5^ Jp Jl&Vl fOP Jp f j*% SjaLJl f j/^l 4^1 

dUM 01 Nl cLJIp *>-j-b ^jUl J 3jbt-l Jp 1910 (>Ip J J**>-j v^^ f>W ^jJu 
JaL- CjI/J^ Obyf Jp J,>.vaJ.-Jlj A*ljaj Olf i liyy. ULjJ iilJLil 06" ^ijl (^y 

c^juI oi ^ <i c^! 01 ^*j . IjU ySJ* Jji ^^ ai 06" ^11 *lj*iJI J 5^-JtJI Solvay 

OJLi 4 Ub- pv-os- ^* J*j OjJ^ili jp ji^-^l ^UJUII j* ajajJIj pj^j ^i;^j ^^4* u^ 
* . S * * * 

•^ LjjA' IaU«-^ 4*JUp Jjj ^cJ fjj£ lJL>j^ . <u<?U<ai>-l jis*^ Oti^ yu^fl 4^>-l dLiJl 

. 1913 fU ej ct>iil ^j SjU-1 Jp ol^ O!^ juj J^>-j i pJUM v^ JJ £>!! s^T 

. 5^111 4^^ 4^-l,jJ 4-*ui; jJLj 0i t_J 4jait>- 4jp C.*Ja.o> JjVt <JUJl <-^*^ C-Jjji ^ 

^Uai Jl jj *[ i LIT ^JLi (I ^>Ji Jt^Ll J l-L* UUai ^Jt gjifl Ol^i-Jl j>Jj 

JSL-v 01 J^j »1^>. ^^L J Jiil ^ J l£^ OlT t^JJ! ^-Jyil* jM-t l? y^-^* 

S-^J ' cTi>^ ^? c "^' Cr"^ 4 ^*^ dr*^^ *>^/" ^ (J*5^^ V>^"^ *-^!>^ c ^ a -*^* 6p\ a*^-U 
• ^My o* u>Ti\ 3L>- OjJjbi a* cJK' w-p- L-jy ^ JL^JI f -Jll ^ ^UjJI ^jj^ ^VT 

. (I) « ijjjfl j^J-l £U£1 Ji*; Jl !>L- of JU 4-^!ti Sjj-^Jl t ^^1 Ipr ja i LLi li]j 
blT i^^^^aj ^sJLjJI Jl Jj t tjys-l ilx^^ i^jaj J-sAi; JJ 4JU- J U^L ^l iji^ j^Jj 


TAo 
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o>; jUcfil : %\ : Oi— J by J^ 1 J^" t 1 d J^ cA ' '*" (r~*"J ***• D J>^ ^ 1924 
JLJI ^$JM JLi Jl^ t uwLj^ill ^ iJLp oLpI Ai^Ll 4j^i C-jA*- Jii ^JJi> m h djj£Si\ 

ty Lj> ^Ji i 1929 ^ U- J *lr^lJ Jj^ SjjV <^ Jl ^ytll ^jj jl&l Jp ^uU OU^ 1 

J^p Ai jlT 1932 ^U ^l <*cL>- j ^JiJl ^LjjaII ^T c£^ji (JL^ 01 Jij 

^* ' ^JL^ J^J ' ^^^ </>* M** J y^J^ cU^iii I3li**l J djijj~>l\ J J^l^ lili^l 



( -1892) ^i j J x J _ J w_ J ^J_^ J J 
TA1 
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^i}^ J ***^-\ Jl *^W J* O-trtdl *>-U"l c-~~j j^LjjJL <*il p^j& ^ olS" Ail ^1 
f j^Ji^J Q^jy j^ *->j*.<£.iJI Jt^" jwouJI OU^ UIT jjk£jj\j y> aj[ *)l\ t a£>jJ-1 
OjOeJj l^ilT jiill <M> £**^ ^^^ Jl %~- L^ $ JbS (I j&j t ^1 dJLJl^l 

Jb-1 JIT aJI £• 4 3JL»JjL\ *l>j-iJl jjjlaJ (J ^JS L /*>*-iJl ^j, { &j*J* if£ 01 jJ-\j 

If t ( ^tjU diail^JLl ) jtij/, jyjl Jij t ( JyuA\ ^Jjl^il J ) Obj^j j^jyjiUj 0j^ 
.^JIjJI J^jJI IJl* J UIp ^k-^j lJ^- f** jj-b Jjl* ^UaJj j iJ|>p J>* ftt 

^Uj-a!I Jp Ajjy j^jyjjU JW UjLp 1925 ^U ^y^l dJLil^Al ^^ Lb oij 

(^jfc dLJlSL* Jl 4^-U: t\tfJ!\ Ob lp,JL> A^j^Jl — Aj.lUJI 4~j>J»1 Aj^JaJl Jpj AjJUUdl 
<^JLUsH JJLJI^LH ^ Jai^ ^ ^Jl uyi^ OPJ^Jl & a-^UU *&£+ aJ J^L*- ^yS 
CjLSi\ i£y* £Uj Nl ^ ^1 dUlSL. 01 ^.lill AI>^ CJlS} 4^ A^JbU* jtf^ Nl 
jP bolfelJ c-JTM* j^ Ol;lJL* Jl* UJU*, J& ^ ^ ^L" Ul iUJU»j j& ^1 

J ^L*- jlJU Jp jl AU** AJaiJ ^ ajL AjL Oj^^&Nl tf> OJb^ii f- jyjjU Jbu Ij 
djj£S)l\ 0* Jl jyio Vy* ^^ **>*Jf itiT 0j_/£Wl ^p Jet****** 01 aJp OS" SI i 5, All 

cjjjl^li IJb liSUj . (^jJidl ^tfw^Ll f-liJjN Ai^jf <i SOP j^ <jJlJ vyufiL* jZjr^ f^A 
l^Uo 4-wli aUIT a^Lj ajU; Jl d\*jy>rj 9 j?jM) Ojy. dJDi -^ o;^i» </^ J^i-^il 

Pj 0j>^JNl ^> r q JJS} ^jj^Jl dLil^Ll Jl Uop lij J\ t ^jivail ^LJl^Al J ^JU 
dL'lSLlI J L.I i l^J <->!Ax^L L^jl^>- UiL^ Vj JbJL>dL Jluic? qj p 01* t apUojI 
. qp frlJbLi </jLw N pq fr lJJ-* 0U viJJJJ t ji^J^ oi^-^ ^J Ola^w qj P 01* Jy-^i* 
^>Ljl Iju. iU* 01 ^ J^ail ^^^ J «*i* vy^ 1 y^V ^ 01 j- jojjU c«Jl oij 
^lOflLl <^jl>. 01 1/** ( a-^j>-*>U1 ^ ^jyjiU lv ) <~> T *i\ ij i*a>*iJLl oL^l! ^ j^o 

t*^y c/*^* ^? ^*** ^^ ^ 4 v 6 ^* ^ ^^ ^ ^4-^y o^ ^ ( ^^* ^ pj ^ ^j ) 

OjSw 01 tfis V (j^l SjLu jl . ^pS^JL (j-S^Jl^ apUjjV Layt* J ^LJ,Nl ^bjl Oj^Nl 

. 2t iJUJl Jp d^*A* C^U A*-J J**U- j^ Jil q A*yt* ^ UajLL p A»yt» J UaiU ft lA^ 


TAV 
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*■ i, 

£*?y <j^ ^^ J^- ^ **k)^ J^ H*~j <y vWj^ W* t #>}>}* J?f -fy 

A-^y S-y^ ^^ iS^ ' ^ Jbj-^i 4 Ail? ap^o ^a.i....4 Ja>- lp ll^>o ,j\>- jj^iSoifl 
A-j^» i*j>- A-1p JaJL-j jl c_-£ ^1 4 0 d^Ja* aJJ A^jj jl » aJU 4 xwiu-II Jp jjy&Vl 
|JL* J~Jaij jj^iSoVl /Wy -AjJUp ?cvj:.^i Uup J} 4^p Jtf^j jj^iS^VL lf=UjJ^ JL»-I f jJa-^uJ 
Jl apI»JJ| ^ ItJi jyjiJI Jij jl Aj N jSOj 4 ^-15^/1 jytf y> ,k,... oU^uaJl <j 
L^y US} 4 Jjtr^IVl ^liJLiV Idyc j W uJU. gjJJI r Vl 4 -up ^1jj,I X* djj&ty 
jl LlP jl yb ^D:> J c-r-Jl^ 4 APtiJUf 4*yw ^ V^ ^-i* jj^Vl *->j Ojj/ J aSjJI 
dUi ^Sj i. j)S\ A»Jb Aiwy }!£ ^^J iJj*. S^s^i oL>-j>« oli oU^i* jj^i&Vl i3JUU 
j rjjft c^Ljj! Jl ^^» t^iJI j2J\ 4 j%5l I^pUajI ^1 4 j%si Iplt oi)^ 4*J^ jl ^JU 
4 ( Jiull ^) h dAi^ o*li i-iyy <^Jdl J*iJI ^ ij^-j ^ ^U aK lJUbj . Jj/£Nl £lijul 

. jjJjiJl ^p rtjUl LjL»L5 c^l^a-^l j ,%-^eJl ^ j>l*j I JL^Aj 
g\j}\ J* 1 gli-uVjj ^->^l Jp yftfl Jjl ji t^JJI 4 *-AjjVI J j^y>|U> U-* J-ky 

j* j>-\ JU* iluAj . Vj^SJI ^j^ J a-*j>JJ bj*x>- £-# V^ p-*^ dJUl^ cj *^» 

Lc l^ ^*«j ^ju^^JI uy V: ^>^^ i-j^JU . iiUaJlj ^jJI U* oV^»iil ^ jj**^ ui^>l>> Oi^ju 

J ^UJli Lui lil 4^1 4 L^-Ui J'AiJl o^lj ^^cLl iilU ^-Ui jaJ>\ LjJ JU» UiT : J^ 

. Ijl^ U*^^- r^^ **^ o - ^* ^ ^*^* ^1* ^ >^ t>*J 

J*iJI ^ iyr-j ja A^ui*-J jU U Jb- Jl fjiJI Jl w** H^W^* ,JL ^ J*f *J* ^jU' . m^ 
lili 4 ( JiuJI 5Ji>^) h ^ Jil j^» jl j^jC V ^ j/ill J^iJI jl ^ ^Jl li^i 4 h 
4 4jw?^ iiyt* J UaiLl yb J^rl IAa J^» J^ c djL** ^ jyu^» Jbf (J ^w-jL-I ^y iJ^JL*- 
^IJbLI lJUb ^j 4 i% l„4-l ^JiAJl ^ aJ^ frlJb- LjL— JUl IAa <j |4-4-^ J** ja*> ^^ij 
J«ft V ^J ^i U l^f ^-cLl gliJJl j^; jl i-jj diUJ 4 h ja Jil j^j Jl j^jC V 
j^ailu* ( J^laJl )(*~oU *->j iiyc* J DaiH jlT llj 4 h jji U Jl ia^ Jlit J^k J d^lJ^ 
dJLA JjJ |f' 4 rtiJ t^ill vWj^l ^-V - ^ '^*J ' -*ib% Aliyw J UaiLl^ a*-oL^ 9^*^ Jl» 

. J*iJI ^ ^i;^ cJL^Tl ^ 4 A^I^OJI 

bLJ d^l j^3 Ulll J Wurzburg [jy^} ^ (1976-1910)^^1* JjlT jij jJJ 

c a-x-w^-^AxJI *— >bVl ajIx* tl»*i; <L*I j f' jyjil* *w-ii ^f^y 4jc«L>- J iJL-jVl (»j1a11 

JJaj jl JUj UJ y> jl/ J dJLi Vj ayl <J jlf JUiJl l^jl ^jb *oJlj v^l ^1* ^^ 

^ Ji jlS} . aULJI Jl 4j}U1 cJU»j U^ip LJlli Aili* « J*jl* J^ » _50 *jJL J U-l. 
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AjLJUSI jy Ai*>UJl o^aI Ji? aij . ^Jbj ^4^0 J,l ^k-j^ dj^W ja a-JUJI JfyNi 



(1976-1901) j^U JXy> 

aJ JIT If 4 AA-Jjil^ frl^l ^^ Ji JtS} 1920 ^U- J a^jB ja '9 j±y\x rj£ -tfj 
alij*-- Jj\ 3,1) J,t t-jbii 4 SOjLJI j* cJlT Aj^JaJI ^y^ Si^U- ot j>^ t ^^JLw-jil * \^aI 
aJ ^w Otf d[ aJL-j 4 jlUJI cj a&M CteJ*& s\j$\ Jb-I iilJbl Jtf c^JUl A.Sommerfeld 

j^j 01 aJp r->% j- ^^ s-^ 5 Lr£ ^ JL> " Jl ^y^ *ij*y* 4 ^A^ *kj-i]i s^x 
* * * 

-^ v^ * " * • 

Jp JaiU: d)lT <1^>- JLLiyf OljJU jj-^- aJ «-j1 (f 4 Jju JLliyt* JlT d~>- «-J^* Aw>L>- 

* * 

^** f ^yj^ t>V "^J ' us^v**^ *— -»*5UaJ^ Li*Jl L-ijAs^JI t_/}U* A*iiL« ^UJI ot aWjj 
1923 ^ lp ^ *L}-iJl c5 «b>^ 0U»^i jU*-jj Ai^p Cj\*yj>y ja c^jl^ N -^i Jp ajIjlJI 

0;^j ^^U jlT vlrj^- J^y- Aic*l>- jl Jiil ^ 4 Ajl—il JA jf-^1 <~"])* Jj-^* ^-' ^ ^ 
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1925 pip Jj . ~&\ vlJLJl^: *JyJ «^»l U u ~m\ tjcJUJi jc^Ji J j^t ^ Oj^J IjlpL-w* 

JUoi Jp Obj^-j Oj^ £* ^ji 1 * ^J^' ^ >l Jj • ^zr^ ur" Zeitschift fiir Physik 
<U ^lu ^JJI JjJLj ^01 jj>J} h*\J\ ipL^aJl ^P yL-i UJ Ly. ^ oJaJ J <JL^[ oL^ 
JIT il 4 «-AjJ^ J l^-V j^ fjHji^: W^ J^ °J^ ^^*J • J>*^ viJLJl^LlI jp 

iJJi 4 Uli ji^J^ fAiJUl^ *^j ^p a^ 01 J IfJ <i~oJ-l ^^x ^ <^> J OjJl^ *->y 
j^jyjiU j^Ip oij . < 2 >« <up UdyM JUL jyt-i ^Nl J ^ 01 Jo *J U^ g;f ^-U ON 

Jbul Jl 4^a>- 4jL>- ^ iU-^ll eJUb CJS} . 1941 pip j^ Jfe ^j>. c- jj i^l^ J Aj^lJI i 
*> OjUj If 4 4j*«jfl.*«.j».U y*yaJl i**l;i J *i3l vlJLJlSL* <j~laJ ^X e-i-T j^ il 4 ijJlJ-l 

J>ojj < i»yS)\ J^ ( y*y i/tr^' ijkrt^^ £kj*^ cr^ 1 t*? J* • <JjW ^^iJj 

J^l^ ^-L-l *ws^- AiUaJ Oi^*^* 1 US^ ^J^% djjxi\ V JOc c^JJi | c£&JaJt uir-Jl ft^* 

4Tfl.,^j ^JJT 1942 pip Jj 4 *lj>AiJ Jj^ SjJU- f^jyjiLA L5 iL" 1934 pip Jj . t 3 >«t 0^i>Jl y> 
iil^ ^^ JU Jbj 4 jJj J frb>AU Jii^ t^L* -V 1 ^ 5 j^i^ LjUlT J uwL^i j^l o^l 

(>• (^r' 1 (^ ft ^M* J^ ^^ ^^* ^J^ °^J O^J ' ^^ ^b ^*^ /^ JW"J ^*^ 
L'lll S^fi ^ _S3 ft UJI Up 01 £X>% ^^U Ji* JLiou JIT i[ 4 ^bs i-^i Aijbi^ 

ly-U yr . yaJ j*£j& J| f- jyjj^ ^^- t v!^l C-j^l jy*- 4 1945 pip (jj . aIS' 1UJ1 <J i-^JUll 

U iJ^ £>*\jj*.\ Ju^j JjU ^Jl 1 i=ill U^LmoII ^ o^; j^b £->• £k% ^U o^l 
# * * * 

Ji J?-^' Jj^ J^J A*JUJI Aj"L>- ^>-l £ jJjjL* c.^*' ^J • (4> * ^Lai^jj IiIpUj Oi U^J 01 

^ j) Ji* LT pl*i\j UJLiJI J jjf If 4 djsjj\) Oj^^l Ji* v-Ui/l oUy^Ll o^y- 

4 oli^Udll vlJLJlSL* piA>w-L UjNl JJLAI ^ I^J^p ^b- JjLj yt 4il ^ ^1 Jpj 

01 ^Jj 4 V>yi *-^LJ-l IJUb ^J JU»CL^I J 5^-T *jy*~0 0jO^ lyiT 4jwliJ-iJI (Ja*^ 0i Nj 

yw^/i (^v 2 *-* M t ^ y*i (i-^J* uJLJl^w* j^ Ol^J tV^l dUlSLlI cJui^l ju*)j* 
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. *o>-j Oj^Vl Jp V oL~4-» u-*^ J* J^" ^ ' >^h dUi <y ^ lf=*-a>- <J 
^w»Ipj JUi!l Lj,jl >S> cJtT L.JL* LJ ^ (1961-1887) J6^ ^ jjj 

-« 0 

OUJljil Upj t 4-iUiIl Ifjjj L^jUll LlJ yi^p 4ijyu Jp SjJLJaJlj cJ^li If-oJ Ol£i 4 IJLsr JL?r 

^ladl iL»jU LJ J jyj] Jp Jj^b C-ij ^j^C Ij 4 l^li iiydl *ybr £a?ij O^ill ^jOij U^l 

. aJ-1 oL^cdlj ( Ls^J^JI ) <L^J-1 oj;jji^JL r\e*|j 5L>JJ iJ>;U- u^ <ojJ U { j>- 

UjjI Uyw OK} 4 oL>yij pjLJI ^-j^ tl~>- b-i **>& <j J jVi -uJL*u jyjj ^yiL" 

Oj^ ^ ) *-*aJI <^ki JL*J1 cJJIj V jjUJLjI Ji* Ofey . oUIMj yuiJL gjuju^ *~-°^ 

0^ 4 dJJi £^ t i)aLJJ d^" 4 Al^l;^ C>\y~* J JJ^JLiil J** Lit* 4 AjOJ *^ i < ^J i ( f-fr* 

1906 ^Ip Jj . 4^jji J aJIp ol^-ji JU JLij 4 ^1^1 &/* J*j ^yL* ^j 01 J-^L jyjj 
li IJu <u^i Ol^i 4 Vr-^ c^-iail i[^Jai -^iJ hfij 5liL <Gj>jj ^jJI ( i,j^uA\ ) ^Ladl i»L-jMl 

. Jjy UJ Uj^i jJl ( ifjjij} **ry ) *flt-^i iJ^lit* ipL^ ^ ijfU- A^l 

4 ( 1jl«* ) iLu-l Ojtit* l^J j-p 4 1910 flp J L-J a*«1^ j^ jiotyj* rj£ o\ -Uy 

4i*p jp L^lj j^j JU 4 v^W ^in^' S^^l^ jy^ 1 i *i)aA\ a5\Ac*\ p*ji ^ ^r^ <^* 

j^bl Jp U^L. 0IT dAUMJ^S" ^Up a^ (I -u^j 4 IJ* L'ljJ -u-oii (j;y. OK* -gV >^! J 
V/f a* j*\ <~*> i) ijji ^i (I t dili ^»j t *>-j J-^il Jp jcAl ^ <U« ^ LiJtj djjy^ 

j ^ULI 4i*p Julu-i f oojdl j UcuU» JjVl UUil t-^J-l olp y"^^ t5^* 

J Jyj (lip Jjl utT ^AJI W.Wien ^ ^JUj c.^li ^IJJI Jb>iL! IjpL^. 1920 f U 

^UJI oj^l ^ ( Annalen der Physik Ulj^l a^l ^ ^ 0B" oy>- ) 1905 ^Uil 

JJ oij . L^yLl v^Jl 4,>j vjW» ^>b J^f^ 51 -Z^ 1 d^ i>^ ^J* gr 11 V:Aiil 
Max Von jV oy ^^U *JJ^ 01 JJ j^-yj Csju?£ J Ji^JI Jp 4-l-*; ^JUi Jjy y^^j^ 
a^-w. JT J Wli| *&?-<• JS\ iS 4^ £~?- hjij i*»W ij tljj^l ili-l »-..,^.< ^ Laue 

oi^iii S^si cJx OK" <uN l^ll aJ^Ijm Uiel fU> If ^jiJI U^W^ U-s^JI (*L*^^U a**jS\ 
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(1961-1887) yu^j^l 


J <Uaidl jljuNi £~^ cJS* lil Ail ^i SI 4 °eigen value aJLUI a^aJI aJU, J>- Ail 
4*JiJI aJL*1 ^ l t iiv*i ^P Jj-saJ-I jNjC (tAi* 0|f yjS") ( A»^JU ) 4 : >^ , ^5*' A^Jii* 

If 4 ^j^aii^J 01 x^kuJ dJUijj t UaJ ^JlT j^J 01 jSo: ajjI^JJI j^ oNl>- Oji 4 ajIAJI 

( aJIS A*-* ) jl/ 1 *^ *■«■**/> *^§ Ojlii^/i M^* V*^* <*-^J A**^*>JI 0|^iill 3^>i *-• 4 <^lj 

Ajc-iaj jl*^! 4 l£jj>j> J** <*f ^ i>^ Vf^' Ail^UL yu^r^ *3Ui^l &L>- Jjj 

tj 4^1^. cotj 4 (5) jj^j cLLil^i OyUU ^ o^jjI ^jjl ^1^1 jOl 4 4-3^1 Oj^Nl 

y<**M <J uia^O**^ -^ (tfJ^ OUi. oli AbU» apL^j Jl ^jwl^jJi .v-i* <Up 0>j <J^JI 


l^ 1 * 4 Lr* ) ^ ° f °' V J ^W^ ^^ J*- ^^ y>* T l 


< T (v) = Xv ji^ ^11 X <jjyi ^\ <j^| 


\<u 
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jSst fa . ^Uj-^ili J>y Sjftat- ill^ J^j y* ^U; Ujlp 1933 ft* dilJb aJ jil 0»j t £jJbU 
t oW?yJI *J»Jb>«j: ^UaaII J jZ>z5 A*Iui>- A^-^i" U|j *wor*S" Oj/^oNI JJ ^^ yw-^ri 
Uij . (6) S:>lil J ^-^y Ajyiii ^^ |f c ^1 ^J-Jl^LL ^Ua>-Nl Ojy JyU ^ai, vli5JJ 
jji\ \jb a^Jj Ipj jjl^- djji A>-yil (£JA\ j>*JI <J* *^JI tlLl^L* >*- ^J ai^U* Cj)U1 

aaU £^*J J-jJ! J^^ ^U JIjipI J*u jJy Ji >*^> ^ 1927 ^ ^j 

j5^ lj . £U\ oj*\k»j v^a^i ^ J>dl t <ULJJ ^Ul f'^iwl AiP 1933 fU J jji a^Jj 
*a jjUiii jb^l 4jl jJ 0J\j IJs-j llA <rf?\ j* **J |1 hjLJ?\ <u~±>- jl If t L^ y^^J^ 
U AJ^j j^ j^ ^1 o**- W- ^ aj^UI LJllf J Jt*JI ^sJas-j 01 J dU <u£lj i-j&Ll 
J aJU} i^^di* y^JLr^ |tJ^»^ t aj^^JI u«}UI JV^ H-?~^ -^M Sj^U* J* djy ^ 
. 1936 fU J Graz jjly ajcU- Jl Jix* jl JJ jv.U 5-L* pLu Jfe ii~>- ^L«5l 

f isf ^ jy~jy ji ^ ^ guxji ji ^>i j* gal lj»i ju4 <u^i 1938 r u ^ 

IjJ^I J jjta J U Jill I oL-l;jJl -IgA* J Aj^IaJI ^Lr^iil y>J Iji-^ ^^ j*r^' f ^T 4 

j+A jU ^Lj-iJl J <£>J1 £*$ > >* ^ fj - 1955 r U J^JI aJIjipI ^^ Jb J^» 
J* jw 01 aJ JjU- (t ? SLJ-I ^> U )) 01^ 1944 ^ U- yJ l^w» IL5^ OS" jLi J aJL^I 

yu^j yi jfc Ol^>-j <L)I ^J t !Ai* ^W ^ V^Jtrf y*!^* i-^*5ol Cjljilll j-^oij 01 (j^oC 

^jj\ Ja*±-\ t$y>r ^->Li^lT t UU J Ijl^p OJb-l oljjk? l^ Jjuu-I Ji OlT vr-^JI 
j^ bjp c-Jtj^-i 4-*-lj ^*-ij jli 4_»L^ Jli (DNA Uj> ) j^h^S^I ^j^* c^jjJI 

j* \j$£ £j> cl*j?- c L-J ax^ Jl jbs ja 1 1955 j*U aJIjipI Aaj t yu^yi ^ -% 

1 1961 r U Avail a^ 01 Jl VrjJjJI^ fr ly-iJl J^Ui- J >lxll cf> j&*l fa ' f^ ^ 

^LC L«CUJ> A*jylJl lyO-lj-J^J L-J f- j\yii j N^hui* A^J J^ J>^ jJJiS" ^A*l A^Jj 
' * * t. e 

\**\l Jjji ^* >*J ^ri/ J li-^P Ij^^" A-JLtfJt^ AJUill Lp-Jj Oyl ^jJl Ojil dJL* twJ^^^ 

. oUl^Ml S^JUcil a*aI^* aJ CjJLpj 

* t. * * * 

S^xi c-ic 0^" ajN 4 5)JJI J jy> Aj^iaJ ^ a-oLj ^L> U*N Ljaj lilp y^-^vi' Olf 

^Ij^iJI r jy m^1\ y^j i jl^i t ^>*l Ji jix» ^ AJUaldl Ajljiij SjIJlI Oj^i^NI oljlx* 
Sj^il jJiJI l^^iu" ^Jl JJLJlI Jy>- Jj Aj-Liidl Vrjll O^IaLI OlJL* ^ UJL> t AjjULkll 
^3y AiiJUftj AjJJixll tljJi\ Jl la* a^^j 0^3 . Sj^il jJLL^JI jl t ^ UyiJ ^jJ jbjNlT 


T^r 
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t * *■ * * 

J^ 0! ^^ Ojy^I^O. 3J-*-j JL^ aLU- gpjll J^Ual! dLJlSLibj J^ig-AI jy t r*y* 
oi^ a^ AbUc 01 J] AiL>Nl IJut s cjji-^il dLJlSUl^ j^j roy ^^ JT Jp l^ 

( ^A-Jt ) c^jlLLJI ^»jjLii\ J) t vt-^li aJjU* Jp Jj-^J-I aJu t y^JLr* *\* l-i^j 

jyj Jju* y* ) L>L> ^UU^ OjjiSJNl iilt Jajj ^11 A.JLUJ! ojLJl J fliJUNL JjUu-l lil 
^i; J-U* yt) ^1 *>UU>« I^uj iiUaJL; JjLw<Ij t (**-^ ji*> J) <u~JL jj^^Ml aj^ 
06} . Ujl^j ^11 i&r£\ AJjiUil Jp ^UJu Jsd>*^ <;U (^jJI Jl <~JIj jj^^l i^. 

. L^-uii *>-^ii ^JlI>- 5^i*-^ 
aJIj jJp t ly^* \jLA+aj t aJUIT 5;L*Jl jJ? * 1 5;L*Ji dJufc J \^,a\ AiUaJbj ^UjjMIj aIL»U>. 

aJ^Ijc* Jp »iAJJb J-^a>*i (Oj^J^I ^^J <j*fl J^i J** V^ (<*j) OUjJIj jlSUiJ 

a*>.^1I aJ^UII dJLft 0L» t dJL^ oN^U>. ajLIjc* (J ^j)j*^ ^W 1 ^ 4 y^^JLr^ *~-^ ^*J V^* 
A-j-^Ji a**^>J1 UjIjlpI a-* j^j o^Ji* UIJb-l (J*^ 4 ^it 4 oNjU>» fcjj"^ Jl |^S 
t ( a^U-JI Vj^l ■ 5lj ^ 1 C?*) Oyjlll di* Jl£if SJldl jJuoj 4 ( Oj^Nl Ailt oVU- ) 
^IopNI ^1) ^-Jk^M Ji>- ^ SjiJl d\jj* j^ UJl^lj ^iII 5j^I oUlfVl Aiiliil ( ^Jj 
^ c J-s^4 il)i t 3Jb-l^ a]jU>» jLxu*b i yv^jt* f-ljai^l IJl^jhj . ( oj^dl A^ w ,.Ja;»U a-»j^JI 

aJp yu^4 ^r oUjii ^ -up ^ j^s^f o^jiSw o^jlj-aJi ji# u jt Jp c oIpl- Oj-^ 

. juj U-i Uj^*- Uj^ - r^^ dJLJlx-* 
^j^aII Lfi^ Jt Jiii c Vf-jll yu-^' ^-^^ f&*$\ r^" *>■ r^^ (J*" C^3 


\M 
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ia^ll j^j" 4j.AJiJl v^il y>l^JaJl x^- Ji , OjySi^ ijT^ll is^l 4*~h y> 4 Jly Nj 

nJSS oJLi ,Ja*J MiUi 5 V^>* *>fr^ ^"^ l/ 1 ^* Cr^ ^ o^-s^j ^j^SoC \JtjJ ULS" j) aJLJL>- 

* * • * * 

/<£• V - 1 J->*^ ^JoJI c5>^ ^W^ ^ ^^ **-y ^ j y^Jtr*' ^"^ tl^v * f - ^ 

. Ig— Li ^-^E ^ dU^ij <jJLaP i~S JUL 

4 Or-jll oJLA :>j-bU JOul Jj L;-i>- 1-*jJI>- *^jjlj 0;jj ji'U y*j JjAyaU JLlJl^LLl _^^ -J^ 
4$} J5\ dj& ^ij 4 tUaiJi ^ iun-* AiJaJL* J Oj^SONl Jp jji*Jl Jt^- t ^W L^l y>j 
j* ltJ> L-Jyu N ^>*JJ 4 iil** iip J Jj^»i ^J^r^i J ^r^ kjPO J^5l Uyi IJla r- j-^J 

LLa>- UtJLU* bl ^Jl y^JLr' *b^? *^>- <Jwj ,*Jai~J LixJ 4 cJft" 5jaJ- ^1 J <ow*j 
Jjl ^ai . Ojy^M aJ jj- iSJS\ Ol&l ^ Up Jb*JLP LJJbp 4 VrjU 0j>/£JNl iJb Jp l^ 
*Jb Jp L^>*ji«- V - 1 3-bJl iVjll 'iJb J Jb^-j 1^1 V ~ 1 J~**^ ^JoJl Jjui~J 4 ^1 
jjb l^S Jp ULa>- ^jjj^ <>-^ii iib 0^1 bp> bli 4 SjLLJI iJlJUU ifl!-jljll 4jJUxJ1 4^ I 
j* UJby ^LOJ V l J b 5 j£N\ Jp jj^l J\^l bJttJ ^11 ^j c a^II illJll iilUl <*-il 

oV\^>-Ni f'lyl JS" ^L-o- Jp apL*J l^N dJut vt-^ll 2JIjl31 5)j-vAj A-*jLi (%JL- J^ 

Jl 5,lt- Sji J UojU Ojy^JNl ^ii 01 J\j>-I l^ v ^ 01 y& jS^-i i Oj^Nl aLcd! 

^JU aaj^UJI oJ^: ^- -^ 0' ^jS^jC \ c (^^ yj^J* b Uj^i Jj-UP i^JU^* UJby <j^i aj^v- ^1 

N j^.1 oJufcji \ 4jfl.hH IfhjW- OiJLi dJDi53 4(5,lill oVW 3JL- c?l) 3jLL. Oi;JJl tli 

C~u-a 4J3UII oJla Oli jlj.^^1 ^bji y^^^r- ^J^Ul 4^JUI JJLJ^l ^^i> 0^* lij 

Jz*> t [4*a ^JaJ Ol-b dUi £*j . j^Ji diJlCl 4i^iy C^~J\ JLa! ^^ AjjJlJI tl)-ASl Jp 

i] 4 Aj^JaJi ^JU? J *>U>- 0^ y^Vl L^a*u jSOj 4 l^buu Jp ^JJcil j£J ^}\ OljiwaJl 

llftj 4 Oi^il a-« L^JUU; ii^ jp ,jdba£ 4-^L>- ii^ OL-^ii J;UJ c. : ^ a* c-J^ aj^IiJI 0J 
Ol&i J^W ^ c^ 2 ^ l.t'^ ^--^ ^i^* oUJax* *-* ,j>jUxj 4jN 4ip ^?UJl ^^jC N Jy 

A^- O^xJ 01 e--^ If bj-— J 5JL*U^ C-^J yuJJj^i iJiUc* 01 ^ ' 3^L~il /»Ji Jp OUjJl^ 
0^3 . (Jj^\ aJL^- Jl <JlSC OlJlJb-i Uft- ^ Jp*Jl -J^- j*S Jj 4^wj>waJl ol^laJl 
UuS" dj*j*J Ijj^j i j»^xJj 4 j£}\ IJLft 4>«-s^ Ojiyc U-fr ji/^^l ^jwlj^iJl aJpj y^^Xr- 
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, U4^*J 


<J^l»t* j^ Iju jL, i^x->w2il aj^-JI V^ 4-bUU J^- %*i J-^>J dUi J} j^^s" ^ *&3 

U*j) L^- jrw>liU jjyjll pli-UNLj AiUaJL JjLl^-1 f 4^*^3l flf-lJJjl iilb )) jAlJtujJ 

^J y^ ^dl Jl Col ibUU «JLA ^ 3 , (^iJb-^i jl&1 Oly>j ^IkU j^ll Oly> 
[ 1 ^6 Lit* iJL- rJL J^ol^U oN\^l Jaiu (As^l J|^^) ^J^ $ J^ uT~ ^ 

dJLA o^^w-l li>jhj . LJLjji LgJLjlJ ^xx N aJLJI oN\^>-\I jl jo- J t ^-y ^ 
l^L £jjl cJyi ^yJI *JaU* illy^ J^j ^JiuJI jlk^l t^JaJI jL»>^ £->j J* Jl oly^JI 

jlS} l^l&l J^j^ J (1984-1902) P.An.M.Dirac ill^ ^^ jl^jjt J^ jdj 

v * * * j* * * < 



(1984-1902) *Jl^ ^^ r Ol^JJl J^ 
Y<H 
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L- ^oA-l ALs>\y> J djSU; 0^ IA£aj c IpU Nl L^ ^Lj ^k* ^»jl>o 1 ajU ajjJLxjN^ 
I^IJU ^pj j>Jj oL^l^iJ *b/L* O&j . UiP UU%n ^^J <Gl c J>^j J l>*Lai tjdUl Aj^jlillj 

Jp 4j1j yil*-l tiJUJJ. 4-JL^P Ai^ OL^L^I *IJj*l1~-I ja 4&£ A*^> ^ klj>t-J t-\j Jj 
t 1921 *lp <j -r-jJj^J^Jl A^i JUj Jji—o^ <**\?r (J aJIj^^JI 4—-Li>l ^-j-Xi t 4---JLAI 

*" * * * 

Cr* lst^ oil* f <. i>-j^ JJ L*UaJ laf \j^» a«j i ajI *> J^-^j j f _>-0^ ^ J a*^**^ 
J oL^ljjJI j ±LA -ApL~* J-**J J^-^r! j-^ ij*~ ajU£!I a>-j:> Ji AJLL>u)i ^Lf^ i^-i 

ijl Jl^p Jj Ol& c jjjJ J*w| JJ ja aJLlJ ^ JUI ^.,.sa;U y&j t r-^-*^ J Luciasian 
* j * * * 

cJwai j>>-^^ tl->iJl IJL* a+~£\3 t Ajj-^J^ Oj^^JMI Aji^iaJ j^i? Uiajl <jNj c j^j £ ^yji^* 

. 1933 r UU ^j^l J J^ SjJW- 

cLLlSLil jt Jp t >^/- J** f c »A>-j jJ»^ ^l ' 0±&£ Ul 5 ^ J dU*\ Ju^ ^1 J 
J Je^-iC fciN^U- ) y^^Ji Ji>-^ ^rfc 01 cJ"! jl ^>^^ ( JjL.L^^JNl ) 

^ ( 4pli Jjl ji Oj>^il ^j iia^^US' ) a^p^Ka JS} t o^jidl JL^ j^ ^ii l^ J-^4 
l^ ±>-\ 3 JT J^L- Jy c ol)l>i j^ ipj^f aLU. ^J*>S3l JiLI ill>^ J-Ip aij 


facebook. com/ketabme 


«^j> 4 ^.uUJl <kj~&l ^-Jp^J! JiU J^ Vj^ 1 4-$wl£JJ ol)l^l ii^Jall ftJ^ 
fjJl ^Ju U iAx* U^Uj fJLiJl lift Jl^i 4 <u 4-^UU o^ll ju*jj$ ibUi a^ jl^A Jf 
aJU!1 oUlwJ-1 jJIjj i{\ji\ «Ju* J (S^j lp-Lk^w ^Jl ivj*^* J*^ ^ij* 1 * 

Lb 4 1927 r U J UIp ^ U^ J3l dJLJl^L. J iil^ oUl^i c^*l Ujl*, 

<bUil l)L U^w«| jj^^J^ *i^— J ^JaJ c^ J^aJ-l JjU: I 4 j^Jj^ Jl *i ^ ^ ^ ' ^ 

l^V ' L&2J ^ itaUil; C~~J Oj^i Q^^Js^ j**)j" W* J^ 4 ^ ^ Aj_^-Ji V*^il 

<w-£ ^)i 4 fli_uVl} tfUalt Ju Ot^J ***** d\ jf> AL& hy^\ d\ iSji ^ji^ &y • *U*iM 
Jp» J 4 ^liJUVb AiUaJl Jajy Oi j* ^ fliJUVl *p£ iiUall £y J*/ 4 lp vl->Jl IJU Ol 

Jp JIT dDJU 4 vr>l ibUit ^Sj $ l^J> V AilUJi f lj£aJ yiku ^t-jll dJUl£il 01 

* * * f 

JJ <u Oil «i/Lp ^^ <!** U \JJ*j 4 j*lx^l -Up iiUail 5;L*J t**-^ j-M-1 ^Id Ol iJl^ 

4iUal! Jp J^a^l j <ii> 01 SI 4 j^JJI ^^u £• (f diJi ^j) # AiJL>uJL Siji 0^ U 

V?^i yu>^ iJiU* J^ J*- JLii 4 4*ij£* jjp OlJLiw J^^ W*ir* Cr* ^ ^ J^b 

jl gjiS <X^U.j I^IT *Jl>i ii> 01 ^ . iilat oNiU. ^1 0j>^JVl aJU- J 4^-J^UI 

. (j^A* Jp Vj l^ tsLi jlj 4 LIT frjJI (J S^^jiJI Ufli, U^l ^^ J jLj ^jJjA* l^j^j 

j^ilj cJukJI ijJa^T) OjJJl iii^LOj jLo" rJb' ^jyi *JI^ oN^U. Jji>- cjapl ot Owj 

*» * * * 

^»-yil Ji or U 0j>^lVl jJaij (*jyi oViUll <aJU-I <Jjt) « iJl^ ^iLcn 01 y^ 

or J^L j^Jj 4 >i^/' <5^U^ aXmJj 1 U IIaj 4 U^v-I A-i^ c^l 4 iLJj}j ^t^^ -b^Jl^ 

iJb l%i « 0j>£JNl Jp oi^l ^JUI ^wJI Ji ^L>VL 4 y oSf illy.i aJ^UI UjU. Jiji ^ 

. aJL* l^ili? oU^xJi ^j^r-^ W^ V^ l?*^ 4 *i^>* y^ **~^ ^J 4^ 

iJLJi oUji^JNi iSLU iJl^i ^Li cJufj *>*~i\ *JJ* C-^-b <JuT jw 01 JJ j^!j 

ij^i ^ **yry 5JU-J1 OliUaJl o^i 0l Jap-*^ Ij^p> 4 aj^»U« (_^jJ aJjJL* L^i*^ ^ 

01 *w-^ tfJJJLJ 4 <iLT aJJ ULa* 4pliJjl ^jyc -k-jy j^wjLI iill? aj^* 01 1^ 4 <^UL| ^L^-Jl 

j^Lc U ij^J ^u»^)l jJlJ-1 j^Jj 4 Ifrv-a; 4i»li9 Jp JW ^1 f j^rl lJUh jjJbr c < 

[y&j i-^U-l 4^-Jl Aj^iai ^ 5JU?L* iJLJl 4*Ua!l 5^i 01* tlJJJJ 4 UL- j\ L?ry d^J 0l 
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U&j? iJajU jftdT,^ obj^JNl 0}i 1 <JL- y ^» ^l>- ^^j ty *& W JJL'I^JlI iJU 
iiUt J?U jls^l J iJLJI oNU-l J L^JLS" Silil Jc>*^ Jb'JLpj (dUi jp c^> lii^l) 
tyf c^o (^JlSL*) yT *i 01 Jb y*uL>M (1 dJi OB - Uj . ^U-iNb ItU UIp W\jj 
f,yd-\ J} 5JL- Ulb <)U- J& 01 ^^Sl aii 4 iiljp Ifjyil <Jl ^ 4JNI oIaj 4 «Jl$S" 
^>-T djj&N a~£ 01 jSCc Nj 1 Ujk (4JL- UU» ji O^r&l) *-Ut Jul* Jb*t> 0j>^1 
J *LiJI I^IT lUJI oil. ^j£ ^ JJi yb Lull IJuh Oli dJUi! 4 ft UoNl J Jjb Ll* v ,~<: 
U.) ijj^l ^J\ Jl *>r -ui Jf UjU ^J **i-tt 4 fr ^3Ll J iJUi UlUI c^U vV^ 
. iJL- l^lilt jSf Nl ^ V 1 1^ cjLi^l b£c V 4JL- Iplt oL^ (LIT 

j^jCj 4 ( jubU* i-J)a* Lf ) <JL- jl vr^* y ^» ^^ J 0^ 01 t ^& Oj^&Vti 4 oV:>L*c* 

c r JUai> If ( ApLJl c-^jUp u ^^t ) & J» ( <pLJI <~^Up dl^b ) ljj-i <~~m jj£ Jp- jjJb 0i 

iiiy^ ^s^-i ^1 ^Sfi c&uit j~ju if jji ^ 4 ( oi^ sju J53 &u. ) aj&Ui uJ 

Jl>- Ajl Ijbj j^fl tS->b l? U**^ OK*" <JLJI 4*UaJI oNb- (^frA* 01 £>j . <L r «.;H 4^^ j> 

, (y*-s<aJi *Jb ^^jjJaJc* Ji» c-^vaij ^1) 0j/S^*A! ^Lj^H^aJl 4,...Ja.>U 
O^LU 0*j Cot Ififjf y^ll ^ JLL^ ^Jfc 4JLJI iilkil ONU 01 C-J U Olp^ (T 
JiUJ ) U^ <*^ *J lyy» yi- ^^ ^JLr^l c/*^' iP ^ ^U- 5 •^ "^ ' C?b i^* Jl -^U- 5 

j us *\ J3 JJUj oiun ^r r d 3 j£N\ iJu^ CP Jrf (Oj^ni ibr ^ jAi jp 

Ojj^i Jl* 5JLJI 4iiltj 5JLJI 4^>wi c-^Lp tyM.o c-^ai. 01 Jb N v ,5tU li^i 4 ft *>ULi 

JUP CJlSj « iiljJ^ JL^- S-^* *ij* > y«J* fl *^* C-*pi (iiJJLlj 4 V^ 4»U?j L^t ^UxJi 

oU^Jl aJ^ 1 ^ ; ^^" J Oj-jJ^I JjiT UlJ^I 0! Jl sl^p Jj£ ^ ^4 l^iLij^l 

( £*\JjXJ9 ) S^Uall OLJ-I LajI C--P^ (J I ^j (( oUjyj^j )) Uli? - J--ill 'IJL* tf <<?ry 

J 0j>^)Nl ^jii4 Ojyj^Jl) 0j>^JVi J*^b L.JUP <;V illy^ v>^ ^** g^j oUj^*^ 

br ^Vi 1^1x^1 Ojyj^Jl^ Oj^Vi ^jL \&a 3 4 ^ 0j>^JVl 3i W v^l* ^r^J v^ 1 

SjOi Jp UJJ^ Nli> OiU-1 Ha ji^ 01S5 : ^Ni Jb-L> U^* ^T 01 JUL 01 a^ jw^ 

. j-all Jp S^kJI J^JI 

oVbf JT JJ JLLj ^jll iSJLilSJLl IJb ^^ Oj^Vl J Jj^i ij>4 ^Ul f 01 Uj 
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iijl^l ) LijJ-i ^>hJ\ ^^ ]yy** ' lAt^ fc*JL.LjjJ* Jp yw-^/i ^^ J*^ ' ^U- 5 

4_kL-^ Uaji c^i-::t^l If" c L*jJi* J^^oij LAj^-ij ( c^UaSMl i~Jl>*iU -^^ [} *3»ji^ 
J-JaJ t£^ If ' Ifriil^J Ji* J~Ul IJUb j^ jJI 4jjL^SC)I 0|;JLil <y»|>>- <VT>U dljil£-U 

^1^-1 ^^ cJLi^l Jl t ^ jlp ol^T t oL~J-1 oIp^j? Jp ^t-jll viLilSLli 
Jjl jtj . iJLsA>-Nl l^L-j**^ ^yt; J-Mai LJ ©Jl$5" 4*>*Jf *>r>* *Jb J V^ *</kksM 
u>*~~^r- Oii *i^m J*^ <kj& *-•«& Ol ^^ apj^jM oLjL^-1 01 yfc j^p uJ»Li^i 
ja Da ^JA gfldl J <J»*>b>.l ^1 JJ ^j; N (ui^-ji oyjy^ljl Oyj^) Oi^Ua^. 

J jJu\kz* ifr+^^Pr Jy. J^UJl a L*jlp 2Uf-^ll ilb ^ aj^I ibLil ^p IjLl» t ^j^JI 

^^UlL jl 5JU- Jl -L^. j^ ^11 *Jb SjLiJ jJu 01 ^^Lc J^Ljl IJU Oli t pi3l JXJl^ 
C~~ J l^...fti ^j-jll iJb 01 y> dlb J s-^b • **>*^ dL»^ J dUi ^ 01 0j:> j^ 
c I jIp i^l aJUJI J or^ll Alb *U*- y> ^^LSJLl J,U1I Jl J, dUbJI J ^W J,U1I 

lili . Jjli? ^ 1^1 ^ uUi\^ ua^-jr um 2U3IAI aj^p L^jU l^b SjLil J-UJ Ja : l^Jj 
JtLi Jjli; l^Lil cJtT bl Ul 4 4i>L; VI V 111 ^ L^ -^-^ J^ ^1* J^" ^ ^J^l ^^ 
^ ^"^Ap Jl iiUtfNL ^»U! j^ e- yi\ IJla v»t ^yj . LiJUc V} l^b jp Jb'O^ 

V.Ijl^w.! u^. (IfjLil Jjl^- ^Jl dJLL' c^l) iuilUJI i^il J^ 01 Jl (^ oLj^l 
4>jLI Jj^i j»1jl>w-I c^ j^- J t tf.Ui^i J JjL IjlA *-^£ ^Jl oU-j*^-l AP^jf cJw^i 

jJiy . Lj^--- ^Aj <?^1 iJb ^bbo *Ja-J/* oL*J-l J 4^> (SyfA iJ^s* ^^ ^9 
•w-i^J ^Ji JL ^1 2t Jp h ^lU^ c-jIj* a^^J J-^?U" ^ ij^L-l SJb^i AjwkJl cj ut***Jt 

A_i» : ,jcji L?^-^i J (*>^* oUj^^J^iT) iouiiil J i-^LNl oLwi-i Utu^j .'R 
A_i»j sjj-SjII Sjl>-^]I j^ ( _£*_ 4 JL ) iS^j * jlp (Juoj V'j-;«* c&L-j jJI oL**J-l 

^jL*o ^jJI c>U,m»jL1< (... 2ft, *ft, 0) U«-j>fc^ bJLP jl Ijiv? V=r^ c^^i (Jl oLyJ-1 
Jl v*J) « fermions oLJ^^i)) L5 ^— J oLj^JI^ oLj^i^JNiT ^^i ^op (^JlsaJ V-~* 


facebook. com/ketabme 


a-a5U^ h*y *bUr «Jwy oL^ ^j 4 (E.Fermi ^^i j^eyl f^^ S^ty <jkjsd\ 

* * 

« 

dUJJ .(J.Ch.Bose j^ l;JULiJ ^^LpU- ^wJI <^xAI <^Ij>aJI Jl v~j) t^^jj^el 
c£l ) uU. ; >.^l a->j 4j^LI aJLaJ i^bldi ^^ J jiaJI -Up LL~>- J i>-li jl r^H ^ 

ULIp y^ ^ j&\ jli jJUJJ t ^i «Las>i £*£ £&}j£N\ cJtT lij . jj> «L^i 
*-^a£ 4-JUaJI * L^ll ^LjJ j 5-bJU- (j^l y^j t AiJUJl aJUUIj *k^£U jiUil aJUU 01 

* t 
Jai£ U jl SI t ( pulsars oU>LJl ) VjLr^ r^*^^ ^ J ^^3 ' fr ^*^ ^!?' r!^' ^ J ^ 

4 J^V jj^ ^> frUa>^ Uajj (^a^ ^1 5/Ll OUj/Jl ^i" If 4 ^y *Ua>-^ Uij ^ij 
( Oljyjill ry> jlp c^l ) jU- (J ^j^ji' 5^-^ oIj^aII jl C-~y! JjI* j^j L«l . 4jjj£\ (y^Jl 

(j l^.^di JJj!>\j Ow? J»j A^* TtllU-l t^JJl jy t f.Uii>-j A-sia^- tiJJJJ ^i (*ft ) 5-L>-^ jw 

2-^ ^iJU ^i 4 ^ivaJI l r L r - ^jL-j ( c^^Wl fj-Ul c?l ) 4 pJAI ^y jl If . £*£y\ 
j»>J U-Lp ^r^^ Vr z*^*-^ l<^^ 4jui Jl, t/ 3 !^"^ /V^ bi^J Ijjb LgjL^a>-| -yn t J*j #.L^a>- j 

A-^JlXv* iflj^iaj 4J^>wll ol^yJLj «,• a^pU^ ^-sjt^Jl JiJ**l Uajl jyLUj l^j^ 
AjSf 4 I ^^Jl dL-b^^Nl 1 ^1 AjfcilS y> r UJl ^^1 J 1<M IJU JP jitl ^ 4 v^r 

r. ^ 
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i(Cj\ijJyii\ j\ ^UiVl) iipflJI aiWIj (**i. Oly/^Wl) Silil OK <ftW £*-<> 4 J>-*i 
Jy-C- cftbUl ^AySi\ Jl^jJI ^1) £t*iV! Jii- ^jSi\ JLJlSLLl j, .jJbj 
JJJ-I £ (}Li, oUj/£Ml) 0L--J-I JpUJ ^ySi\ viLilSCil ^j (v-i»^53l 
(f 1927 f lp ^ ^j-JOl ^iL&ll ^ £>JI II* ^ J~*JI U ^ Jji illy* 0K3 . ^-J^l 

. JUu JL>- JJ Of$*[+Aj Oli-l**! Ja**ol CJo tg\p A>-U^ /w^ ' cijk? t J^J^ **?* 

ij U*- 4J4- cJiS' J-jLwi ^ftj t^Jsr^T JJb* £* (**J> oLjySJl) Aj^-i^ 
Jl g.jtiTM.t N ,Jj jSf t ^-j-i3l ^b^£Wl J SJLuw. t^f VI 4 ^JULcll dJL.b^JN! 
^Jj^juw jl 4 dili ^ Noj 4 Up Jj aj\*Ji£}\ i^jJ1 *-* JpUiLI Jitl h>?y ikU* iiAj j£ 
L&l LAS" -ijjJ-l j^Ji* JUaju jI^^ju-L IfJ ibjj ( iJb> oLjiJ aJLJL- <j\ ) 4j,Ja-^» iij^ 
Jl j* t^k AjL >-* JiJ-1 £* L>*jJl Jpltf Jl Jl JLicJI li> £^j . JpI s-ir* Jl *JLl 

* * ^ 

LfLb- «^ h>%£ JpUi* diJJ^ 4 U-^ UJ ^^^» liili^ OIj jlu>«-^ Jpljii 4 t&l*3 

JL »*JJJLi 4 L^?Ua^^ A~*\j£i\ Cj6yyi\ ja ^ N iJLP jIju^I v-Jj^^JI o*>UUdl 

S^j-^jj 4 OIjUI J Sh.Tomonaga IpU^j . J^ fAku-l Jl Jl JJ-I Jp 4.m/i»t...« iJl^^l 
4oJL>J.I oIj^II ^ Richard Feynman J^Jli ^Uiojj J.Schwinger y^-i . r ili^-^ 

Jj^JVl I^Jm JIj (ylil yUaJI) 20sS3l Jl liyu^S oIa ^,1 4Ai>Ji f-rW^ 
4 «dL^ J -»ftL*J ^^i^ll 4li^ *> 4^>^ itL-^j Jj^^Nl o*^pUj cJl^ 11 il h iJ\*j4&\ 
Ajyr\ jiiu O^UUsll oIa j^Jj 4 Jj/S3^l JL5" juO o*>UUxil oJlA c^L^- *^ dDJil 
t U>-l j^JC (Juf liJl Iplfyy JJ>*=i Jj'LT Ji>*i> Jlrilij ySp f 1» U^iPj . UiOxJ ijl^ V 
ja f-yiJI Life ^Jbj (Lp rtiliJ ^Jp l^>-l J^ai-lj OLLJ-I ^ l^iJ^ oLjI^!^)! oJLfc 

oLLJ-l *^ ^ai 4«il^JI^ i^u-iJI Renormalization ^Uaj^-1 5^1p|» t^^>^* r^ 


r-x 
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j^ hj±s\ A&f—h^ a) ^j tyj£N\ ji J If— W^ 1 tyj&ty ^ *> j J^ 

ib^Jlj 4->v*iJI ^-^aJ d^. Oj/^iNl il^Jio <U*dJ *,aiJI J*a> f J^-l £•* <&^*i\ J*^ 
t-^Uu!! *Ja*-» (J iij^iaJl a ii> Jl J>H -^ • ^^ -W W: W ^ <-j-*^ cT^ 4Ji iJLp V? W** 

. jJUaJ N 4*3 AJLii Aj^iaJ roll; oUj^^^JNl ( y+~ja£ ,JI 

t^ LT^ ( LS^^ cP^ J^ ^^ ) iWl^* J*^ £* ^Xr^*^ Ai»«-i J*-^ 5jJo*i 3jja>- 
* * * * * 

yc^-i ii^i? fljLkl^l Jj3 j^ t>^J ^^1 ^F^ t>* *-*^ *i$~^ J** ■**• ^W^ ^ • ( lij***** 

-cwJ-i ukj^ ) Ajj>«-iAi dU. : ^i jv aj^Ai o^Uxli x-^- jy^> Jii 4 dJLiuli A^b^i 

aj^JlI O^pUJi £**• Jjtf ^JC li^Aj t r^ -k£ Ojjjii J^&l ia^^ i *ok~* Ja£ 

/•ij^i^L v</tJI J-* L*-^/ A^p i/l Jl ^jy^3 **y^} Ju.^ai^Al J?jjai-I j^ apj*^j: 
Jitf fclAJJJ 4 Ol&yJi J 4Jjf i^Ja>- 4 ti^fi If 4 ^ ^11 ijjail oJlft ja cJtS" ^Op 
Jp A^U-I O^yJi <Ltf O^li J^Sl jf . A~_JI A,^ £* L'ULj Lib J^tt oUaiait 
(J J\Ja>- UK /*-^^ J^3 -J*** i)^ i*"*^ ^ ( oL**-iJl JpLaj t^l) Cj\jyyi\j cJ\ijJ&Sy\ 
Agjax^o IJL^Aj . JaiM Ijjb J^l? ^jp aj^IlI iJta l^ ycUi^^J Jl ^^oC oJJLs^ V^»Lj 5>Lp Ja^l 
lib jjbaj n^zj Jl 4 Oi^J-i j^ 5^jv« <P^Jf ^b^ J^" 4-*J^* i«i^ S-C! ^* ^1 4 *A^ 
oUaiai£ j^JaJ ^aiL Nj 4 Oil^i Jj^ J\^>-i JUL ^^ jtj 4 -Ljl^i Jl AjIuJI ^ l^^* 
jlj^i J*-** ^ O^plidl JT Jp \4l JaS j£s Jj O^ApUJI j^ J^a ^y Jp J^U 

iJjjejJ ^-jlx- J Jjifl <uJU; ^yiLj 4 1918 ^U J jjo j ^jjl. J j^li ^JU ^LtJ, jJj 
Jjw Jl L5 ^>- ajjJUI iv-,ail J U^bl U Jjl oL>yi J a^UJI Asjh^i jr ^UI Jij 4 oUJI 
f jl«-j Jij apUII ^ ^iljLl p— Jail J ^^ JL 4 OUy: JbJLiJl ajI>*pN 4 J «j^ ^1^1 
I . ^oLl ^^-S/l r IJL^i.-L oU^iw. d j^.j J^ jy- ^ aJ 5Ua*ll JSLI1 J>J JUJI JJ>dl 

I Massachusetts ^-ju^L-U jl^»m Jl i^jliJi i^-jjil j* a*-j£ j*» J\^U ^.>,..-:.l Jij 
\a^\jJu j^l iibbj 4 aJUjJI iSCjyti J 2LJp A*«L^ ^il J^sj oi ^jjl 4 (MIT) L^jJ^jdJ 
1939 j»Ip AJ5I4J. JLj ^3l frLjJ olo^iu" JSC (II U JIp^-j 4 ^L>iJ^ oL^L,)! J ^y ^L^ 

fyaJ V^b»- ^>*iC JjS**j^ Jl 4 aJ^>-NI 4j,JJI frl»J-i)l AicJ? o^a! £jj\j\ Jij t iiJL^u c-Jfci r 
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(1988-1918) j^U ^-JLi JjUoj 

J a*ja JpI JIJuT jlT ^iJI J.A.Wheeler Jl 3 . I . r- £• a^ySJdJ ^Ujj c£^ -^ 

(^L OB" 31 t £ALNl j IpyJ pj^tSl jiyiJI OyJl ^Ijj-» ju OB" 4j! ^p }Uai a^yJI ftlj^ill 

<^JJI 0\^ti <L*W *>-^ jj>- OB" wiAJ JJ c ft bj~JI s-!>^b H^ ^J^ ^b- 5 <i *ij*^ oL-*1~j; 

* it * 

O^li ^1 JLij . < 7) « Ja>- Jg & 131 f I ju, j* \J\S & 131 2J-U. J^ail £l~ jaJUl II* OB" 
l^h j) ja j>j* ^ <jjjll vyJI yi ys-l^ll ^yiSI Ji ^1, 1942 r lp ^ySjJI £kj 

3laJ v-^* Jf 1945 f I* Jj ' v>^ ^ (^ u^*^ a*^ J ^W* J^ ^J 
^Jl oLUjJI ^iLyt j^ ^J aH i yJ- jA\ <ClWa£ j^ J^>- J;^" ^l> J OpLw* 
o|>u- <j>j-" 4>>i (I f • (8) ^ £—*- £• jyVsJi Aj^will oLJL! jlJ J^Li Ujlp d^j 
j^j Idj*- iijyw *-^JI dij^^ J aJU-p! C-^v^b Ji^ <-? bL*J o\^li /^--stfl (^^ SJLlii 


facebook. com/ketabme 


t * 

JJlj jL&Vl jJJ 4 ItjM,; Uj^ i*-Wl oLUp j^iJ UJb ji\ ^^-\ j* ^/r^ 

jlT ^Jl iijJl ^ *JaP f JUia i^*^* cJS" ^1 i yj*&\ <±J^l^^3N\- ^^t *b S^IpJ 
M*> til J4y^ ^^ ifeli j^Ip 1950 f lp ^j . wjj^Wt iJ^L- Ip ^^ Oi ^ 
*JQx* ^jj . 4Jlij ^>- 4-i Jjj 4jJiaJI sLj^jiJJ litu*l 7«--^i vi~*>- L^J^xJJ L^aJtf" 
jijiajj ^y&\ jjL-b^^jNl J 4j^Jai JL>wJ *^f»r ,« fc»* JJb j\^jli J-^1) oLu~**iU 
JL^sLl JL^i-L oJ--2> JJ OtS" (^ JJl <£^aJl ^^^ £-^ &\ JOy c Lb >r i *J0Jj>- «Ls^ oLlaj 
^jLr^jiJi oUjmJ-I <Jp t U;^t Ji l)£" -Jl t <%\J0 J&o J~Jaa jliLJl ^JUbJi iJJu> Jp 

Jp (oK^l^JI i^& £L* t^iil ) Murray Gell-Mann OULp ^jj> £• JjU^ . iiliaJi aJUI 

S^l Ol?!-ji frbjJ $ *^« ii-^w Ufci j»tf Jij * Lj o Lk> JLixi? ^ 4^$> i^laJ £-s^ 

U^li j^tf ^j>^ ^^^i^l u>\j£l\ j£lj i Urtiil USUI ij*\b £ L^ ^ :L*i>Jd 
4t^t 1965 f lp ^ ^J Ujlp JIT ^>*£JI dL-b^^Nl J kiJU L~- V> i^LAfl 

lijyc* 7t--^l ; Oll^-Jl a-* J^t tAJS' Jju 1988 *lp Ojil Oi^*-» £ jU^j l)£" Jj>-j 

oJl 4jT If t iS^i ^ J^j ^il 4Jb Esquire iU fr ly ^Ti aij U-l^, o^JI e-j^" jtfl ^ 
J ^JU Jl UajI ji-U l^j (ol;LL. ja ^ ^jJi ^JLj abftfl Jojo ^) oix^j^i 


. j^;> i^l>. ^ frUj^iJi 5 JJL-I ^^v ijyJl J| lp JjVl Ji^t Ji 
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Li> U,L! Jlslil ^1 Ajjkj 4~~JI l>j t jMl l>,jl*j Oi^^ uA^ iM -^ <^ 

. l^T^lj ^Ul ^ o* la* J 


r-i 
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ji* ^liil JmmJI 


jjjj-Jl ftbj-jUl 


^Jl c oUlWl ^ (^ oljUll Oytf) ^>L| JUl ^^ill c-U^ yu« o^ll Jj < L~j 
c^Jly: l^ Ja^J ^11 <iUi» olilt J^J t LU L-* jjSc! ^!l Uo^l olirpU Ja^J 

* . * * * 

j\j+z~»\j iliuNl 4-^aStuil oWUaaJI _^ d£~^ JiC jjkJl ijUb Ji kj?lj *i--^U Uiyj ^JJI 

^JUt jJ-\ JU? UJ5" o^ApUJI aJut UU* J*U* il JpUJI oliU* J JbljJ l^iM^ _sJ^ 
j»j^jU ^ iiiU iiJb£ ^Ji; A+z-j ja JpUJI olilUJ J*JLJl IJl* Jl J^J Ji j^c |f 


^UJI cu*-* ^Jl i-JUll Vi^Jl JJl^ll ^ ols* ^ *J t ^JlT ^>KjI ^J (1748-1674) Isaac Watts tt 

. Calivinism ^UJl^Jl v >aJL1 i^UaJl 
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Oljj/^JW Jomo jP Lg-ja~ oU-^JLt Ju^aiJ Oj*>0l iiUaJt ^Jbj 4-Jl J J^l/li iilt 

^J 4-Jp C LfULj)! 4iUs»J 4-JI *"«- UJJ 4*tA*Jl oJLA y t ^»,t 4 J>-^ ^ ^j^i /ij 

c(olijy£Wljl ^ oIjjjjaIIT) A-ilS" AiLU ob uL**^ U^iJUL L^ 3,JU|j ^c^r^ 

oi Vi .- ib^u <»Uw>-i jp j^a^jj v^ ^^ o>& uijja-^i jujja-^i u^u^ji 

4 ojJLJl oly ^^LJ 4J£" i ^j 1 OliUaJl sJLft Jl jjp ♦ ipjill y-jU^I Uw Vj L*-*L?^5sJl 4JUJI 
OliUaJI Jp iw^ S^aJ ^^ 0^ j^Vl lift «*^yl i J&i) . jji>J SjJUl ^ yw»l SijJl JV l^fc 
30>-j (eV) JaU OjySO^i i>o £-»- 4 (5>JUI 4-j) 53111 ^ C^flif <JlI^ J oU**sJLI 
0UI> Aii^T j^cL -L£U 4ilUJ! ^ aj^lj * 4*4 (1210) DjJby L>" ^Lj ybj 4 iiUaU 
J JiiJ L*JLP Jali Oj>^J| Uj^Aa* a* Ik Oj^i^Wl y... h ».*jCj 4 Ajlill J jl+z~* 1 ip^-o jwj 
jj^Jt tiy O^i j^- fc.-sr-jii If-jJ Ji uJLJI Sii£il ^-jJ j^ 4 D^-Jl j^ Uj>L 4 ft ^UU 

IJLftj 4 iiii Ojs&y ja ^jJi :op v> ^ Jb* oli^LI Jaey ^1 iilUJl Jl 

Oli IJ^Lfcj . 50eV j> c-^i U l^l^j ^JLLl 5^i olij^^l JaJ^ |f 4 14eV j^ ^Ju U *^t* 

. Jali djj&>l f \ Oil- ^ 0> ^ 4 jtTVl J^ 4 ^ A^i)^ i^Ll frL^ill J iUUJl oliUaJl 

J(T lili H <Sj£l\ V*0a*5* ^^^ «^ J # ^->J J«i» ^JLr^ 1 ^ 1 l^* ^ b > ^ ^^^ S^V 
5000k° U1UI 4^1^ 4^jj cJlT 4 leV oljUJl 0^1 J ^ i^S>i oU^I iilk J^^ 
J! IflT Jj>^J^l aJ^T cJy li]j . 3jl>l i^-b iaii d 3 j&tt\ ^ U iJU Jj 4 ( jilT) 
iUsT cJy lijj . 95MeV y^j ji 4 Jal* 0j>^1 (Mly) J^JU 0,5 gyL-J l^li 4 iilk 
y^J j\ 4 Jali Jj>^Ji ( G Uu>- ) ^LJU y^ y> Ju'jup lp jj^ U jli iilk JI LgiT jjjjjJi 
oU~oU ^Lr^ Jj i^JI tbjeill J MeVj GeV jlJO^i jUU ^jj^lJ U 1^5} . lGeV 

. AiUaJ! aJUJI 

j^ AJ-tfi U -Jap! JiT Jyill iJlft CjLxmJj oLftC J AjjijJI frbjJji jjUj d\ £*j 
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* e 

* * - * * 

4SL-\jil <_£}J1 ^ 4JLiLi 1^1 Jb N Jj AilUJl L^ij^u V?-j^>- J^Ll* ^p jJUu" Ol j^j: N 

01 3J t JjSlI f LNl ill; ^ y&J Uub- j 1Jl£ ajj^JI SjJUl ^jm j^j jlj t Sl^Jl 4~j jp 

Ul 4 djJJl *->^>- (J* f UaliL; V^jli 5^1 ij>*-i 4J f- j^J (( u-^Jl t- J^iU » 4JLA Jp 5,JLU 

Jp j^Ml cJb JU»j i vr-^ll 4^-iJI J>-b 3jj\^ J>Ui l^U (oLj^Vl) 5JLJi oL>«JiJl 
oL~JM c^l) UJl oL^ y ^>ii ^i)l ijt-U-l ^i, l-^U£ cJl 01 JJ ^>Jl IJLa 

01 Ja>-^ 4 Ui^Ji c^JJl jJlw> j^ ifl,i Jp (^ill Cj-*!/^ jP S^LaJI i^jJl v^l 
. l£ J>- N J5L~* 4il iJb U iSlJbM Cc-^aiJl Jp ^jt Oi OK" jlj^jjJl SjiJi ^l. ^>JI 

Sl^Jl jj^jC ^jv«U JJi-^P J>"-*J Ij^P^ t l^»- / (-Aj^ J5LJI dJUb ^yCU-J 01 JJj 

^^p ^-Ul O^aJI ^^ 0i i| . Z ^jJdl :a*Jlj A ^JUl Oj^il L-*j6l^L^j Jp IjUpLwj 
U^ai^ 01 4-^-UlI ja aA Aijiy^il ^bdJ 4jjL^-^J1 ^j^ 5—1; Jb j^j-b l*JLP j^A>-j Oi i^jlT 
llj . I^nuJ N ^Jl 50>-jJl ^a Jju ( 5ji jl ) ^^p JuJ\ Jl lf*w^ ^U; ( ij,i Oljjl jl ) J^y 
4^jiJl Oj^il 4J1 OjJU-^Jl jjiu 01 ^.Ja.11 j^ 0^ iUiJ t j^\^i\ Jeo^\ y* {j^rj^\ OlT 

c£jL-J t IJU J^Jl ^Li jJL Jp l^\fpl t t^bll ^»bJi iijiil OVjj^l 01 I^Lij^l Jtfj 1 1 
( j i >-j J jai 01 W.Prout cjjj* ^ Lw Nj t O^JU-^Jl Jju*-1 lA^jhj . l>**>^ biJLpl LyL" 
-tij . « u^-jj^l oUpUa* » ^ ci/^/1 ^bJl ON t ^bJl ^ *b J JjJl idJI yh 
oli IpJj L^JLTIj o[,JJ1 Jp jja? Ujlp ^^ Uju> IJbJUl SiJk^l S^Oil aii O^Nj N 
^i ^Li JL- ^-L-l Jp SyJLJI 31^ 5JLT yb ^jJUl Oj^Jl 06" li[ mjN 4 ol^oil ^yi *^. ^^ 
ilopl ^ Ijb*- c-^s; <j;yJl JjT 0U 1 1 ^ ( ui^jj-^1 5;i 5^5 (^1 ) O^JI il^" 01 Jp 
aJUlI J jjxislt fr^yry 01 L^jC t ONl^ . {% ,Jtf N oli^j ja (JiJb- l^V IJij AjN^x^ 

. Z ^jjJl iJjJl J Ja£j l\yi\ J Oli^^Jl i-Uj UUdl 

(^jjJlJl Jj^J-1 cJuJ-^ C^rJ?^ cj^io^! 01 J-5 r>^ ^7*^ ->-^ l-i* ^j^i <i 

Oli SJbljxL! ^JJl 0|)jNi 4-^> Jj^ 1 l-i* cj ^ j^^Jl d-i* cJiT lili . ^jU-jSil ^bJJ 

Jl <la>.*^l di* O^l JLiJj . JjJbM Ijjb ^ ^Jy lij Jb*JUP «^ae S,JULJ ^jJJl iOxJl 
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Jp LJjb U Ijlaj t c£,Jdl Vjj *JlsaJ L>jaJ c?jLw djJLU <£,.UI .xjuJI Jl y>j t f Ul i_3Li*iTVl 

. (olil j£ ij\) LJL^fS - " 4j^U-^ SjJiJI (J oUj^&Nl ^JLp JUL c^jLw y>j tSjJtll Sly J 
IJU ^i dUiT . 4jjL*^J1 SjJUl <_/>!>>- :>J^ c£-xJl y> — t£>i)l Oj^ll ^Jj <£,!)! ^JuJl 01 If 

y> 1$aJ L 51 ^ Jji OBJ . (( yUaj $ dJL^S" ^Lp <_5*~"^ • ^^ ^"^ VW cr^J ^"^ 

£p^+- -^-y <^ J>^ *J^ OljiJl <jy JLAp ^ Jb*A*u Jwj . 1911 ^lp j c£->J— uJL^i/ 

i i£l\ oULs^^ ^>*Jl If* c,fl,t..< <JI c dlft ^JUl j^Jl ^ly- C->-jk JiiJj 

«ul Jp iiS* jJLLU ^ JajL-I <^Ui St^Jl p^>*>- J^ -1 : Jb i^> J**-—* OiAjJ^ J* 
oUy^ OjSsJ 01 ^£c V ij SjjJl ofcj£* jw -2 . olJJ cJ>VL U*1T 3jJUl ^* yw?l 
-b-U 1 -3 . JL-J&I l^uJ ,<4*-> j^ ^Sl JjJjlp 7*-*^ V^ *k?J^' i>iJiJi ON c *w~~>J 
Jju**I Jii t ( l^L>-b 4^L-^> 3lyU AJjSCi* oUyJ-1 ^jJ ^Jl SyJI <^l ) AjjjJt 3jiJl iiuJs 
^ dUiS3 4 ( c^B") *-iil iJLasll ^UM di^i; jp ^ii Ljj Uil ol^,il olSU* ^ 

7-^ ^i t>* ft* ' ywaJl AjIp J y> Sj^Jl ^Jai Ob t 4iJaill ^Jl ^ UJl ijuil jUJ ii^t 
^1 ^UaJt 01 tt— .,; ^^ii *»y* lift j^i . (^ 10-13) ^t^m.JI ^ OjJjy ja J^\j}\ 
0U^*-j . 3; JJL jjySS)l\ iajji ^Jl iiljajl c-Ajw? l)jA* ,>* (--LrAJ 3|^JL tif^J^ ^~J-I -!*;> 

i oj&-\j 5->tJi oli U*fr ^j 4 oUyjjJD j^c cJuT : iJbii 4JL-II i>wJI d-u oj-^1? U 
uyy)ji uy. ij^'j^^Ji yUJI 3y 01 ?3)JJl (• J? * ; *" y* - ^ ^i*^' 5ija> ^J 5;jUs> ^-aJ 01 

dJLft JJaJ lil c-i->^ 4 _/^iJ 3l^Ji «JL* Jx^ U SJLtJl ja ^Jb Sl^Ji jUjIS' ^UjI U^ J-sdA? 

^ Jj^l Ol^^Jl Jll* j^ufliJsAJi ^^ j*i JiuSJ ^Jl v-^l 4JLJJ ^ oifc ^1 Sl^JI 

. dJWI dJUp ^j jij^J^ 0>M 

j>P t C^>>-l ^^1>^ **w^ lJUJLi U^ljjl iiiJ^ Sl^Jl jlyil^l Si>JL* 01 iijiL^ 
oJLft j 0j.;w.<-"j JJjI ol^u* Jl fciJUL? <J 1^x7 (JwU^aII 3^>- 0l>i . 3i^Jl <j 3j^^« t oUyjyJI 
i*L>NLj ifjJ- i\yl\ 01 y» ^ jii^JI JL J ^^ ^^ ^yh j^" 0>^*JI OB} . <!Lil 
Oij t c?jUI ^A*JI <ip JOi Up S^L; 0y)^ J& Ojy^Jl ^ 4 cV 1 ^ ^jy&l OU^JI Jl 

Jp IJbr- <l£ <*>■ i>«Jlc?Iil _/«Sfl 4 OlJjy£)l ^-A lij i*-il 01 O^i; 05^. jiaJi lift 01 IJb 
01 Jb Si il^ll ^ do^; oUjy^Nl CJB' lil 4jl Oy-U; lylT SI 4 51^1 J oLjy^JVl ^-j 


r^ 
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« * * * * * « 

. Ayj}\ i>LjNl OliUs l^iT *SJ-\ Aiili? OjjUJj c oljJl ^ L~~>- ^ ji j^jC V il~£ 
^ tl^Sv 4is^ Jjk jtt c t^aJl iP^- j* <+ij* djj&S^ X^m j& ^ lii t <J^1 H*- ^J 
^iUuil jl TW^j^l ^ C$) * 5 !^ ^ c^ >^ ^ t)l ^-J" "^ ^ 0^ ^^ J>-^ 
j^ lil -b ^ c UjU«i3l *A iJ^ «^& ^ **■*-* -^ °^0^!j olij/^JNi ju ^ Jil^i^l 

t(Ju-wJl oJU*-j ft il~^) *i*> IT — ^-^r-* C&^ V* J^3 — ^** ^^J-T^lj *— '^j5LH 
*- j^jf jK" lil UJ Oi-~JI 3A>-j cJuaJ ^ toy bJLP c£jt— i <i^' *ijJi jw 7t~&i 

N u iJlaj c^i <JUJ J Wjj ^-^ <#l— a cr^ ^ 1:>JLP °^^ olJ^JNi 

OjjNi y'Uaj JL?-li t 1926 *lp JlU 1^ ,^wj jw ( j^A jl ( J-— ^1 ^l^il ^yiw OL-* >*-• jii 

d^JLp J*JL ^jL U yfcj) olji^/^Jl 7j Ij^jj^ 14 tfly Cy- bl c (^Ip Ojjl y^j 14— 

^-LaJL Jjt-j ^^J c Oit^^ 5jl> "J — a* ^^ ^"^ ^-^ ^ ^r^ ^^^ *^l* 4 (^ ^fj^ 

ft *■ 

l^ JjU—l Jj L'l^ S^SsiJI oJU .U.7.«4 i i;^*jij J^ j*P . ^j^ ^JLr^i *V^ T^ ^-^ 

UIpj JI <»ilJ-l 4-Jl oJL* j^ c^ji 0^3 * C^-JJ*^' ^^ t>* >^ j*-^' ^^ Jajj^Jl SOjXi 
OJ;JJI J vjj^ ^->*-ii j^i UuLt jiT £* t iLiiil ^bJI ^jj frLJ ^Lw-L-1 i*^ ^ « Ij^ )) 

IJLa j^5 1 1924 ^Ip ii« J.Chadwick dlyili . j- -ol-b ^^ij jj^ ^ u-^Jl jl <i^b 
AiN tJJjJbU iCJLP CJiT OJ^- j^U 4i£ J ^ai *uxlj c J-*Ji J ^j^J "i»A V ^^ *^3 

(9fie) 9— pJ^JI c^ii bl o'l ^uicLTl iiij^U jl ^p 1 1 JxJti ^Ul ^.uJl ^UJu 
^ J^tl ^ ( 12 C) 12— J^Jl i\y OdJjJ ( jJJil f^JjJI ^ ii*4i ) Ull uL.^ 
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li»L>- J -jL-h^Ij OyiJl iJUk oLftB *b1 ajj-JI ojjk? yl <£JJI 4^jJ* *l*j-iJl ^r^ ^ 

* 

4 '£*]$* A Jli#| dj -%^ «J P-b U I ** ji *-~aLl cjJjjJ C0JL>-J _L <^Lw 

Jjl OlT Oj^ — fyhji iJUii a-^-JI dJlAj • « Oj-i^J I L^ {$\ ^j<« isotopic doublet 

dLr- jb-lj (ff-b-l *l-*4- ^W^J l^^-4-* y& $ '***& ^JJ-^j 1 1 jyjM j* W-L*-*^! ^ 

^ yu^I ai>-^4 Jjt Oli OjijiS^Ni ilsT ^ IjA 1840 ^ ^i; Oj^l aJL^ cJiS' lij 

lJU. Jyi 01 0j:> ^ Us,* y^iu-l Si^Ji J jiytt^fl ^ a^o: lJubj t 0j>^JNl ^. J^t 

J>-b ^T O^h Jj>- ^If^ ^b^^ c^ oJLpLj S^iOi cdb^ 01 jJJi J! Uu>l . *-AjJi/l 

yb y<JI ilyil ^Jui . iJL^Jl ^ywaJI 0j>^JNl ^^ If LL^ L->- 1^ ^^ 01 ja Njj SjyJl 

^ OUJbai 0b-VPj oli^Jl j^ 4^oiJ ^JjJIU^J 0^ CjJ^-j bli c V^JLr'J ^r^JL^ f_ J**^ 

^jJDl l^jj ^Jl oi;-iii J SyiuJii cijJl *JJ^J . -^^j r -2 ^ Oi^* ^^^" WJ* ^^jLr^^ 

t oUj^Jj^ oUjT^Jl ^ 4-^oiJ iJjJl ^ i j&i^S^i^ dy m ^i\j r^i»l J JU-1 ^ ^ t jyu^ 

238— j^J];Ml 3lyi . iJLaiil j;y!l JU J oU^Jl :>-Xp Jp jj^^u-U Jbjj oU^dl :Op ^j 

* " * 

Ajjyil y'UiJl O^oj . li^i 142j (c5j^l «^-^ j^j) l^3jji 96 ^yi c (c^^Wl jJaJI ykj) 

t * 

5^iS*" ol^jjjj U} <^1) V^Ar'J V^y. ^-^-^ u^ I-* 3 *" j>?^ 4;^ ^ -^J ^i V^-* ji^ 
*■ * g. 

. ( LpU-M AJagJtJ (^1 ) 3yu*~* 

5jjjJl ^j^i-i ^ 01 IfS^c 4jj^ r-Sli frb 0jJjl£ OjjJaJl Oj^lej^ill OlT UJj 

4jIp J lyi ol^JL d- ? *il J«f j& 1jl?t dJUJJtJl ^yJl aj^j Oir-Jlj aJL^OI^ *>J-ir 
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_ r i*J i*JL- yUaJ l£;^" — jjyr Jiji\j d-kj-kj* Ol*-jjJl ^ \aJJ£> tjj>- *-$-* f-Uj OjyJl 
t_>L^l Jp Ixijl JU> OU-j^Jl OlJL* d&j . bill ul^u,^ Uyii Ob ioUll 4jLa-U <j^Jl 

r t * * 

aj^L>- <bc£l ^-j t aJUII aJIUSI oli bill i*-ib o^jcjij UlT Ujup 1 1 i-liSTl U^V objyjl 
^j ) UIp A*il ^ 4*J«>1 aJjfe 01 Ua>- 1^ l^Xij c fjs^ f ^ **-*' J*^ o^ J*^" 
01 ^/l . 1932 j*Ip 0|xj>- J ^ir^ V*^p *r^ J ^-^ U/* ^-^JJ ( ^^ aJU-Li oli^ 
l^J c *£jl^" — >^ J*^" ^^l> ^Jlr^ ^iU^Tl ' X^ ^!/ o^ ^4-^ ^ * ^IpI viJjj^Li 
^' l^- Uiij bill uLwcv J U^£ by 1; JLai t t^ JT Ijii t£j^ O^JjJ* ^ »c>j *^ ^ 
<u«ij t^l !>Uij t ( Cj\jjJjjJ\ jJUa> ^ JJl ) lij fbciVl li j^i^iJl l^ Uoli ^pbJl f^Wl 
<UP rt^ ,^-UJ.I -^^ j* J^* Jj' ^ ^^ ' ^si fUJ^fl li 13— OjjVi UuJ OjjjJb 

^ys^ tSj<^\ *t fl* £-!} £*£ Jbr y^J <J>- o^" <* ^Li^li d ^* O^J 
jtfl iikJl objyJl 01 by^ ^y Ji>-V _Ui .(1954-1901) ^y ^'1 ^JfcJI Jl^Nl 
S-r~> J^" ^ ' ^ Olw> J>*>& l^V t SOiJbi-l yUaJI jrldl J bill uLw> j^ iJUi 
ijy}\ J yu>w" ctJJJJ t U i^wi V il lJUl JUaJ V c (^jJl j^ SJUJLi 5^.jbt* <->-^il Ip^^-i 
<JjJl ^L^i-l Lm.^ Jl v^ 1 «jW d ^* 0^ 1934 ^lp J ^y jijajl IjlSUj . o^T y^w 
oVU-l «^fr J Ip-bl j^C i*Jtli yliaJl 01 J+y i. Vrv-* 4— i;^ AJLJaJl oUjyJJ AijyJ.1 

* e * <* 

U*j ^_]b ^-^a-iP (JJjJ 1^1 ^ U ^ t iija; ObjyJ f^JiJjl l?jJ J^if^ JJSf 1 J-^ 2 ^ -^*J • \-£j*> 
4jjy~* J ^> 1^1 ^)1 iLUJl ^Ua>-Vl JL>.| r-biJVl lift OlSo c 93 ^ill ojs-IP f^J^I 

ja K-jjh l*Jby fj}\ ^JJI y& bj^ i^Ua^jl t iSj-k o\ dj* ja t lil ^y ^^^1 ju] . j^J|^/l 

oi 01T ^y 01 ^ U^i oCjUl Ttjldl J J^L 01 lil tjJLLi . lyy 5LJ Jjl Jl oly— jli 
OS jy^l ^i cJl^I 1^1 t 5Jj>J.1 ob^Jl Jl y^ 01 j^ V^ UUail J ^ oW Jt-i^l 

. c£>Jl jUaJtjVl jl^l Jp UJU c. 


Oj-^-bpi LJl* 4i)^J (^*^ «^"^ 1^^" J^-^^ fUawJl JwbjjAH y=-l ^yj 0^ 

J 4jL*biJl A^\j,j ^b>AJl ^jy J^J J*biJl 4iiJij JUJi 4iKL jfcy^l -Uj . jC^I Oljsf^ll 

jijjUl UUajl ^b>i jtJa^ <j ^^pli t dlyJl ^jJlij-i Cv tijW 1 - ^ c^-^ 1 JjTLoJl LjyJl tbj^l 


r\r 
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(1954-1901) ^sAA 

4 4-JlJa^l 4jJU^A.| £l£jl j J**j LJJL* Lily a JJJ^ jlS} 4 Ay. J5l* ^- J LiJ . ji^^l 
«--^l d~>- Ujj J I.UII ^-jljdl J JJifl 4Jl^u- <s a*\ . SJUil JL-jJI* J k+1** 4JjJl^ cJlS} 

jUj . (1, « x2 + y2 = r 2 ibUll S/UJi jic 1311 ^ j! JjU a^ ^ S^UII J JtT UJ-lp » 
1 SI 4 V-TAII 4*Uk ^>^ 4~^^l ^>^ J ^l^" 1/ L*-^H ^^^ ^r*^ Mc*l «/*' J.}' W 

I^Ja )) iJflUJi/l L- jJ»I J IjIiT o;Uli 4jbj ^yjdl j£ij[ ^^r^ A.Amidei c£-U*l . 1 y*j 

i£y£ j* bS^X* ^a\ jjjjJ* JUy i UJj fU jys^P J Jjifl iftfcll (j^jjJl^ J^-ail ^} 
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OUy>jil *~*? J \jj** hy[£\ AjL-I;J ^1 llU-}***^ frlijjill A--[p j&ijl aj^j J^ 

. ^l^jj^j <1>J~"!^J viAi^i W^ (V" **^' ^laJjN •*!/** ^ t V^b W^" c**^ Vfs» ^ 

i~»A*Jl 4JL-; Lb 01 Uj . AJjS'li JLpL~J JjLaiiJl j^ OjJjJI ^jjlj y«jJl SfJyL *JU^*u jlSfj 

. ijjJaJl^ A^yjJi ^Lpj-ift J 4~~£jh £j\jjlaA\ oyLw* Jp oJL* Jl$cJ^\ yjs aJJLpL* ^y^- 
j>s~+£j ^H/l *-*[)^\ J-*} *r*waj CjJ^—JI oJL* <j Apiy olijl (tia*c« ^ai ^poyj j£} 
OUNl ?t*-^l jl dJJi jp 1-^j (ij c ^Ijj^iil J ^^ *Lr*^ *>P^ ^ ^^Ai ' E.Perisco 
ix-J^ (J #.lU A*Li5j Ujj <J iiUiJI f jL*J <*J AiJu LIp L^l L t u- oJ Ji*it>- OH/f 
j J^JaJI aIjL-. Jl fJtiJ t ^J^P AiyUi ^y £L L-JLpj . (3, {( ^Jifl ^Ja^dl J*4 I^aL* 

A-^of ^Lil Jp <ob>e>l ^^oil jl dUJJ c (4) « Cjy*S\ JJLwi J Ojy JJ^j «JyU o%>U=Jt 
*Ip 4jL*lp cJ^ a~^4 ^^ ^=* J^ ^^* <j il/J-J-l* OjjL i~«JUj i*Lt« J 4*-[>JtJl Jj 

c 

jwLpj-ili j^ jjiS' Jp Ai^p (f c UJL U\^aI i**i*Jl A^ JjI^ i*,y-l t-jLiJi oOpLw* 

JyUil J jjiai 4 <~J;^li 5jc*1^- J j^l^- £--*aJ UUaj! JJ ^y ilp 1924 ^U Jj . jjy^Ni 
frliijMt J JjL iJii *-^ Ji uLJ-l Jp j!iaj (^JJl ^.y frUa^-lj D^i J>yJ U ^jJUl 
. (6) « iw.j^Jl o^IJLpL L-li ^JL^ jlX. J JL^j^ djjJ&l ja jg\ J^j ±j i£ III ^1 1 
^1 OLJ-I *-y^ Jp (jjaj 4jM Ajj^JI^ AjjJUI ^Ijj^iil J a**,-L-I A*-*i IJL* ^«y ^Ua>-Mj 

J JjMl 4j^J1 ^^j-a1^ ^^ J {j* ov ^j d*** <^ aJ yi If t Ljji J jjJjUI 

^ywa^ t y jNl *Lp!*J <s-^ (»ap j> pi^JI Jp t ^y J*c>- L- IIaj t O^iJl oLjyLp J jS 
ryj&v* Cf.^r ^^ •)** ^* («-r-* ^^^^ f^t-^^ O^"^^ ) <Jib^ ^^UaJl a-^j>J ai>j ^ ifr^ 
H.Bethe c^ >^ ^ U ^^ t V* : ^ al1 ^ J^ ^^ c^^ (f . ( L^liLi ^pL. J 
^ ^L-jJli Up a-jJL* ^r--^ JIpL- *&j 1 1^ 3L.I;jJ^ Ujj Jl fr ^sii Jp E.Teller ^L" . lj 
. l^ ,L>!^ r LJI ^ UlUii J c^-Sfl ol~ULl J^ Jp Ujj 
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*j\ Jb-j J ^l » Ol SI t b-j dl^iill J fliJuVl^ iiUaJI J»U^I ^Op 3y*lfc ^wiJ J jl l^/»l 
j£c N ^iT ^j Ojlt^J^I ^ jlJU^I 5>i «>b^ Nj Sy>UiJI ^Ui! *Aa ^ ^ ^ V 

Lijf oU^^i pJi\ 3 Ojj^ii gjf—jlyr ^lj ^-b> ^JiS 1934 f lp Jj 
OjyJl d\ yj JLkpI 0*j . L^Lp Jp J^ SjJU- Nly Ajuiil i-pLJa-^Nl yUaJl LUt^TU 
t s^aJ jl j£jC *V AJ^jdl SlyJl JV t ^bJI d> JliJ kJuAi J^aii jjSCj ji Jb N 4J>*-iJl ^Jl*Ji 

JJu oUjyJLj ^L*JI j^ bop *>U ^.y oi JU5i c (8) l^iS* j^si <_*JULI <j^ Jj^l J^i 0)^ 

^ iiJ^i^U ^LjJI efjj JLr*^ <J^ h^ "^ *— 'kjyJI d ^ LA ^^ • • •(< ^JaJI oUjyJl )) _> 
l t ^c^ ^/^ t>* ^l$W lt'^ VKrjJ^^ 0i*b^^ ^b^f f^^*-^ CJK" L^*V c ijiUJl oUjyJl 

^0^O*-l Jij (Q> « ^Uai^l ^ l$J*^ Jbjj ON ^iSj c>JUkl <j^j jI^n. J <L^» 3JL* )) *UJl ja 
^j>- <~*\j* ^.^JLlJU j^-*^* ^jlLa^i ^U*JI ^ \jj£' ^ c3Jl5j ^5sJ AJLkJl oLtjyJI -4^1 
jUaJD^i Jl J^y iijki Obj^ O^bj^* ^^ UjLlpj . ^jUJl oif: SJJ^il 4**tl\ yUaJI 

^ t (( fjj^l^ )) j (( f^Jjjl )) 1^1*" jlj^* {j?>bp\ J* ^ -^ ^ ^- Jb ^ ^i cfti^* 
0U Jioy jjj! Ul^\ Ujlp 1938 ^Ip ^^ ^jU^I diA UJJ-I rJldl ^p ^UJI *Jl^ 
IJla Jl \J ( fgjy jUaJtJi yb fcl»Jb- U 01 Lise Meitner yi** jj 4j"-LpL^j Otto Frich Hahn 

•U- J jLi kgkJl oLjyJI JUai*-L (rfi/r«Jl jVy J-^ ^*-^ ^^ jb**^' cT* t^ (^ ^"^ 

.^Lj^il J JjjJ SjJW- 1938 

^)\ Jp <^ij c ^Uil <£yls&J1 ^^-^* ^ J^ J ^ L.jj J ^y J** 06* 

Jbiyll ^IWI iyJi DLiu ^U- a^j ^ilij -uJUfljNl y^J-1 J ^^^i\ JaLJI <i^U« ^ 

aaJ>J>-\ Xk^. (I t jJLJi^-* c -u'Nl ( ^Jl il-Ur i^ULl jol^Ji jljIj; J ^ jlT^JLI! ) UU^i J 

! jLiu (J>yLl <SJLi» t SjjL 4j3^- 5^-1 j^ 1928 ^lp j l^-jy ^1 b^ *^JJ ^^J • ^-b^ 
^ t. 

JOy S^L* <^3 jlNI Jl Uliul jiUu jl Jy SjJW- f^s-V 1938 ^lp j.J^u-1 Ji ^Ui _Lp 
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. L**jJ^ a*^L>- (J iLu-1 <^*&*a *JLlw-1 <L-*>- ^jyjj Ji a>*JJ *^"\j* 
tjjj «-JjUo W^J^ ^W- J f^d iJUtt^JI jUaJ^Nl lJL^TL; ^i ^ip 01 Jjwj 

Jp ) oU^dl ap^ cU^I y> aIT aJLJI ^U, jl J\J <. ^LA\ JpUJI jl.1 aJIW j£c J* 

<A£ J^J • ( ^ s ^b^ 1 ^-^ $ ^ c>* ^ J^ b ' \*r s ^ Jl u i^i J-*- ^ 

. ^Jup feU au J*£ ^ C-i»>Ji Jp ljo=-t & 0? Jl *ijlf 

jlkiJNl J ^ £by Lr ~- -Id aJ^JJ ol^i o^>- ^L51 l^jU- dUU c <oopL~.j ^> 
01 If t ^>Ji S-v* Ji <uji*, J ^-J ^~j c JLLI ^y ^ (I (ftW fPJd! 01 NJ t J}yJI 

j d^^r C-Jfc} . AijiJ! ^U^J ^J^A* *j^l J j^ j^ *& J ^j f^J *^^ u<* 

. d JL>-j t -d^j U 235 d^jaj 01 O^j" U 
OJK} . 1941 f lp a,V J vUJi UUJI ^yU SJ^il oC^I ci>o Ci^i diJis Jj 
*ULU ^y <o c-> c^JJI J-iill 01 (f . C— w-U jl* 2^jjl aLuJI ^^JaJ 5,bL iiKll ^Jl^il 
J ^JJI jlkuNl j!>U^i J-^*; J L- U.I OUT 1942^ 1941 ^U o^ J^ U&. J 

Jjt ^b Ji.^i-i ^j ^- >i5Li ji ^j yj mi r u ^a . j^sLji oilwi 

ol*W J Stagg Field f-L^- i^U c^ ^ >^ J « ^aJi ^IJJi » jUa-^^ JpU* 

J t L5 ia-J \SJl^a U>j*ai\ C-»i/Jl ^Jl^Uw»<JpUil ^b J d^JLpL^j ^y lJb jl)) jPlSLi 
C-il> i*iai 40000 yi ^ jj'b JpULI 015} . <u,ULul 5^U wZ^I (^bj^!^ ^^jj^ 1 
0LJ»l dOp i-^^^i) v^Jtt 22000 ujjlij U l^i Jjc>-j t \+a ^Jl^jJI iLuJif \.^^.>> OjjuJI 
0LUI i^L^ Jp p Ip Jjr ^ ^» JU! ^U 1942/12/2 Jj> . < 9 >« J^IjJI Ji fJs j^i ^ 
1944 ^ Ip Jj . ^j>. j^^a ^L^a JpU; J ^Ul ^y JpIU jik;l t y JU Jj^ fr LA 
^^jl^jjl o^jjJ Ulp ^Li*u*w* J^*J jXj**i^J J (j^J^ ^y ell U^j^ j£&*~* t^j* j^ 
^j*ll <i)J)\ iLOU a^p-U <^f Jjl ^.y j^-i ^jyNl ^ J iibbj . ji\^A ^jj^ ^4j 

. 1945/7/16 £jb £~£a# j 3 3bfy^ Cf 
iSU L/a d^ ii t *X\ j>-~\ j>. Ipi ^i ^11 yiSLi a^I^ Jl ^y z\* 1945 f U Jj 

* t. t e 

JtS OtS" (^ JlS\ AjjjJi oL-^jJi A^c* J lil^-i t*~A {*-**> t l t cij: 0o jd\ c ijjbVl ajLp! j^. 
J-^" t>^^ U5*=A' c>* uibW V*>UaJl Aii ^Uj 0V cJjJl 4jJJ jU? iiXAj . bJL^ ^^,1 
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*Jj (jw^ Tsung-Dao Lee Jjb Aj>~^ Murray Gell-Mann OULp <jy Ji> *^ ^Op 

Jl ajjjJ\ cLr^iil j^ <*\p>\ ^y Jy IjlJJ M*j • Jij 5 >V J^ Ji Chen Ning Yang jL. 

# 0 c 

If . Jj^fl OIjlLI J liL- cJ ai CJ£" 5>UI oliUsiS^I ^Jsa* Ob yti <ui il <, 4^~J-I 

^m JlC] jP uh%?^ J^ JbJbJlf ^y ^. ^UJJ t oL»...il J J^iS} uUj^ 
flS JLa* £lb *jy (. j+£ 1 6*j#>- ^ij t uL*J-l j^ JLiJ-1 1JL* fri;j ^If ^L-l jr^ 
f IS ^y 01 5jLaJ-^ . Ju^Jl i*-iVl J-s^l jP (^fe Jy^ioj ^jJ» xull jp J-i* ^y^ J^*j 
j^ ,jdb - ailli OL ( <j^ J&-\ ) QIJLp *Uol J l^-l r- ^J L^uJl ^xJl J ^L. j^p jjjb 

*-* 4jjbcj ^IsLl aJUp> jy o»j c- jy aJuJI 4pLjU jy 4JoLiJ Jp ^y Jo aij 
^Wl ^^Uil j$ \&» 1954 f Ip j lw ^ U*U 11a 4iLiJ 01 Vl . j^l Oi-JL^I 
JjU Jtii jJUi £9 < JJLaJl cO- ^"^ j* Jy. (1 ^> -if-UP ^/^ ' <*•*** J ^^r - ^J 
^•^Jl *lLp lL^\y 0j3 *&U- ^^1 Juj 01 Ja*J$ i f^U"^ ^ J*^' <J* ^^ J j|/*^*^ 
jUjr-JI r Vl ^Ui JJai 1954 r U ^bl ^1 J ^L^uil J^tj *i*w o^-U 01 Jl 
JLajj . y^l^Li J jiij y^P tpU-l ^-JtJi j C^ll 1^-1 J Lo^l <u&j c Jd/fi 5J -* ^^ 
O-UpI If c 4J U^J ^y ^1 13 "10 J^l SJL^j Jp^ f ^y ^1 *sij ^^Jl Jp ji^l ^y 
•js^ii lilypl dAJij ( ^y j^- ) ajt-L ci^Uii <Nj j+ LiWi J ^^5* oUj-ll ^ a-*^j 

• ^ k^ 7 </*> V 1 ^ ^^ ^ U V^J *^ ^ - ' S" ' ^^^ t^^ 1 ^^ , ^ ^ ^ j 

Jl -L^i3 cJ^JI J vjWI fli* o/li i c5>Jl cf iiUaJI aJUJ» oU^jJI IjJ Jby ^11 jUJ. 
Ob* ^wij 4 r ^Jr?^>JI 5*jij1 3JLi lSaJ' l^JLi 01 *X>-y 4 IaIjLm ^JJivJ^ tj»*^ aJLi (jii*^ 
Ji^ . y»£uJl j^ ( -*y ^1 ) O^JLyil ^^ j-* w^yL il ywaJl AjIp J Ul-U d\ Vl t oIJlI 
. (( JbJLiJl JpUJI )) jl « dJbjLtJl SjiJl )) iu-JayJl l^JLi ^., ;<w . Uajl ^J>J^ *J^' s -^* C^Pi 

Uajl ^j t ^il^ c^y Lib j& %>J^ «^* ^^ l$^ ^ aSIUJI aJUJI olJjyJi jUJ ^gJgjj 
4 4-jLj^^SjI iL>t-iJI -£> iLax**^* SJbJLjJi 5*iJl 01 A>-« i^ t oUJjjJl ^J ^ oUjyJI (J 1^.,-gi 
oljjyjl ty J^- olJ^jJl 0i If t oUjyJl ^ jl^- oUjiyJlj c ^yjj^ v J -^~ *- J ^j^L^^ ^^ iS^ 
J OjJjjJI Jy^ 01 c-^ 1 - ^-^ ^ !^-^* ^J^ cij^^ ci^-* o£" llj . iyL-^> LgJLS' ^^L 

ja ^ju\ SJbJbr 51^ OjS^d Sl^Jl J>-b Ji ^ Jbr»i t 3Jb JjJI 4j3U-I SjiJl jJL" C-^ d^i 
jyat^ 01 U-p JT 01^*1 Oli v^" ^r^ ^1^**^ Obiii^ 0U|y ax OK" bl J^aIIjj . iiLJl 
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t fyJl Jiy ii 4 Uj^j fyJI Vi J Uss- p4* JJ-M frk kj^ tU^Ji tf £yM \±*j . ifr 
01 -^Jp Olf 4 I^I^Uj^p ^jj -^ <*/A i£ji\ ^ ^jLn-~i ^Ijj-a!I ta Ujlpj 

l^1jl>-1 t ap^jj oYit c I* ^ oUy *iu ots} . ^u jvsl Up* *v ^sQ ( ou^Jij 

£* 4jjLJ.I oUl^k^l y 5UL- ^ ( Linac iJU ) Linear accelerator ^Jai-i £ ^-JJ j 
Jf ap^ JUL" cL~^ o^J^ 1 0^!^*--* J 5 ' ux (-H^l <3>) jj^SI J <iy Jp *UNi 

Ok (jj& ) Oj^JI <i> jJL. 01 j&c If t oi/^Lf 5jlp <dp> ^L» 01 o^j oliijkiyi 

oIp^JJ d -u Ji* J otyy^Wl iiy- J*aj a* villi! JaJU 100000 yi OyjjU*^ u^S^k-t 

. (50 GeV) Jaii Oj^l jLU 50 ^ Vj Jb U JJ <»U>j t ft> oJl ip^- ^ V yL U JJ 

iylail fjJl OlPpW Ul . oLuftWi Jfljl J ^J^i jJjty C~jJ} ( Oi^UiU- A*^av ^Aai ) 

c iiUU U^LUi syijJl lu< J> Jp lj)S 3 W s^iJI <JUdl oUjkiii <y UU ^ 
ji^^L-i Jp Ja»l< If 4 >uj^- yi 4l>-b oUyjjJi 4r^ - c^^ 1 ^y^ 1 ^^ M t^J 
<ury c iiiUll j> jcLJL- a^>Lmji t yt^ 0i Oji j* i *-r!j/^ Jp* (J^ ^kjJjjJI <S^>- 
oL>3jJI Jp (mI^I iaiUil (/I) JL^» Jai^J ^Ull jUl J> Jp oU^I Wj^J 

<jjliA\ ( iiUaJI ji ) iPpJI Jy*; ^^ cj?y-J joo iU-^ olj^Ji p ^-^ . i^y- <j ^^ 

(Centre European CERN J UU- J^jm ^ *J*->ij . iilWl il^U oU^ Jp J^*>JJ 
. ( tj^yll d-^JJ ^jVl jS^JJ ^>JI ^1 ja ^p\ cJy-Vi ) de Recherche Nucteaire) 
jJ-\ IJub Jl J^Jl ^ (1 ^j t 540 GeV 03 ^ yit Jp ^^JlI (J^. J^*U jS^I oij 
J 4iw ^r^ "^b d ^ c? f. J^ ^J^\ j? °^Lr^* Its* li/^5 ^1 ^Ijjfl^l vio Nl 
dJUJL^j OjJjjJl ^-4waj UJLPj .(SJUJUaJl) diLsoll Olij^Jl j^ J**- ^r^Ull ol^Nl 
iilk Jp viilJb J-^>^* fl^^ 1 ^^ Or* ^*W-^ Ji W^ M/^* u>*t^^ ^^ Jf+3 

^•Uu" ajJI *-*yyl Colliders otoLa* » 4 I^Iju jl>j oU. r ^l l^ ^Uas? ^jJI 4 4jyl-vJI 
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LiJ 01 ai^UJI oloLail dJu JiL jJS litt 4 ^* 65 jt ly^LT 48 yi U,Uail *JL" oloLai 

. (TeV) JaJi Oj|/&l (|^J ) £j\jjAjJ} iJL; fUji^l Olili? yr.v.-^ l^U 4 U L*jj 

J^T j* a* J^ N 1^ 01 J[ (E = mc2) 4JUJI, &&\ ^ ^U-uj ii^U j^3 3 
{4* y>\ i£y& J^ ^r-ti t)U ^UAJ 4 AilU Jl lyj& 0*>UUxll J^p Jyo aIpUJlI oLwil 
If 4 ijjyil o^liJI 4jk-iJ O^cj 0i j^lc dAjJL>- ^y L-iyJ Jp ^-LaM *i* UjlpLw i[ 4 I Jb>- 
. U frUii^l cjf Jp Jai jUj' 1 Jl yit_4isT jj\^J <#**p jL^-l Jp li-uLw 
* * * * 

ol^iili . tjwt* r-Uj 5,lg-c U,^ jJI ({ 2Ls>jsU ojJ-l » <i^ I.I.Rabi ^ . 1 . 1 ^hj^\ 

5J-i» ouyoj 4 1-1j>- ji*v3 -JajJc* tj"^*** ' *y v4-*J' "f***»** S- ■■■■■J t C-»» J u>!**^' Oli 
ctJJ JJ 4 ivl^&l 4i>w jljJu Jpj 4 ("fi CjU>-J i-^P ) <u-— jIAa* Jp lA^S" {Jjy (J ^.Ja.A* 

J, * * . 

A*LU <J[jJl <U- L^^siSsJ i|) jytJl <0t* J^Lo l^U ^..-ja.;*.* Ji>- ^>p Ayy <*)>- cJL-jl lii 
oy- ^.P < g... v Ja.uii LaJ-l 3J-i» 0^*J lili * <_£>^ Ot**-- (Jp jy^ 1-U SJLi d&yj If ( vbj" 5 
ojj-l J <_£>Jl ui^* olJb-j i-LP Jp laoJLp cJvyj Ajtbyi (*j>- J[ Ijfl^sJ ojJ-l 0l* <_£>^ 

J[ AjJLp oyU C-^—aJI 4 ( (jl*- 5-^-J ^-^ ^ ) -2- 51^ JS" 0^— «^ ^1* • *-U»Nl 
fj>- ci£AJ ^^ii-.wll JiJ-^ OJJy ( aJUK" jw Sjl>-j ^1 ) 1 SlyJl jw 0^ li]j 4 i&*y>- 

jji U 0^ J&) 4 4itl>- 5j^-JL 4ijj-Ji oL-~Jl Jp iit^aH o^r: J-^^J l ^y^- 5 ^-^*J Sjili^ 

(NMR) g^l ^.jki^l vjUJl Up r li c£ JJI JiUNl cJiT |f UL£ oli-kr J ^U 

. Nuclear Magnetic Resonance 

y iL-sL- Ij^La JoJcs- L^c* Oj^j l?>J^ {/- aUaaII oUUl *-*^ ^X/r^ ^ li^Uj 

<yyil <Jj*i\ 4A-i? J cl*>v <liJ^/l dJUk jja<c« CJl^ i A^jJ^ ^^>a!^ AjkUsLI ij^JiJl AJLl-NI 

yUJl Sy j^ -iijl Jp aLuaII SlyJI J>-b a5^\^« ^^J^b ^^Lr^^ Jaii^ Jl SOjJLiJI 
J^N j^j J*i |f) SlyU U-iy ^ij 01 0^ csJUI t^JaJI Jp OlSj 4 olyj^l ijw c^J^I^^JI 
Jp jt-xJI di-ilx^ ^lyl (j-ttJ J* «-*/« 01 Up 0i^ f 4 4-^lijJl Ul^i ix*i? L-iyu 0l ( o> JJI 
^r-i 1928 r Lp ^ii 4 4 ^Uav Oi^ J js^* J^-J* ^ ^ ^^ ^ ^J • ^ f * ^ 
uL^ J^y ijj}\ iliill cf>Jl diSLi; George Gamow cJylp r-jyr l^jJ^ fj^js^^ 
01 Jc$ iLJL* 51^ J>.b Liil CjU-«^- Jp y^ij^i il^U^ jJ? 0l 4 238— fjJ};jVl J (f 4 LolT 

flku-lj 4 J^j^Jl Sl^Ji J5-U- J (( Ui; )) i->-ji1 L^-^lp- e- ..mo « yi^ )) LiJl OL-J-I aJUk 
cJuaJI j-^P 4 U>r^^ Wl jtfwJ-l iib A-kw If 4 (( JjiJl IJLA ^ir»- » J Jbc* -^ ^.^^4 0l c-iylp 
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j* Ajag^j dl^J c^aJ roy: Jy frb Jp R.Peirles j^o e-ibj^ H.A.Brecht c^j C^Jl 
*LU 1931 pip H.C.Urey ^1 . ii . -a JiU^Tl j^ ^^\ li> U-jiJ oij (D) OjyjJdl 

* * * 

Oj^sJ *>• 4j}jJI S^UI a^L^j dJL-\^* Jb-lj j^j j^ <J>JIlj OjjjjjJi Ui . (D 2 0 ^1) ^UJl 

jjLJl^L. r-iy: Jl &L*ft oi U^li 4 Ojyj-Jl iJL~* ^&1 ^JLJlSLc 5U- bl 4 L^l jJjyj c-* 

. pip or-^j *i3l uJ^^Sr* ji^" Jl uyrjj^ *K>- ^ y^JLr 1 ^-^ ^^ ^J^* 5 ^ ^5*^ 
Sjiil a^J* OM i^aiLi Oib Vj^Jl 4-£jl£jl! OjiyjAJl 4j^iaJ j^Jj 4 U Jb- Jl ^UkU*£ Oij 

^>-j L>y 0t> Aj^waJl e-L* S*~^ cl! ji&J *—■** ^*^* 4 ^JLtf"^ Ox-x-^all y^^/- *bU-* 
( 4-^yi i^u-^aJl jl ) ljj^ai\ jl Ulj «-j>«-^ J^fj i-— -lu 3-\-io OjyJ^ ^j^Lft^ uxi tPW^ jy ^ 
^LU- J p&l dLJ^L. 1>^U dUJb IsJ! JUtt 4 y»l j^ j& U^j . U 2L>I ^ jyWI ^ 
L^jtfL, ii-U, A^yJl LJI iLU, OU 4 dUi ^j . 31^)1 ^iU L^l If ^Ul ol^B 
oUj^l^ olj^JI' 5JLU* ^~£ il 4 /c^-j^^ i»-^^ *j*r 4J-U-* ^ jft i^o y*^l ,-* Vj-^ 
jS^» LL ^j^ 4^Jaj^ c J 4 Lf-oiJ ^iJl <J»*A^ 4 SiyJI 0} ^ 4 Si^Ldl poi Jp oi^JI J>-b 

. 7-lf Lwl J^ - C-3^ 1 V»j-^ 4-xJlx-^ ii^iaj Sl^JI 4jL.U-« 

Ji.>t;5l Jli^ . oUji^xJIj kjs- yUaJ rtiit ^>J Aijaj olij^uj 3^iu*al (J^Jl u. ^-iij LpUU-^I 
Jj*>U 4 ( i-Uftf I ) 3j-Wail ol^Jl ii^ ^ LJb yw?l l f dbT Dl ij 4 }xji\ JOu LaJlI 3i^J j^ 

^^ di ^pji iJu Jp Lib j. ji jr Sfi ^ . 4-s>i 4»Uoi ^Ui ibsii yi UU* 
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;jl Jp oULJ-l Jo; 31 4 UiU JJi^ JK"" jwJl O^ J*>b>M 0^ 4 U* I^IT ol^wJI 
. 4JL.1T 5JL>-j jlJUx jJcj 01 Ulj 4 liv a**M J^U?I -Up aJU- Jp JJaj jl U[ LJLdl SlyJl jw 

SljJl uw- uv JyiJI Oj^j Ol c^ Jj 4 JU>-J Oj>/£jl J^l ~U* I J&b <£j£ N jiy«Nl j&j 

jw ON 4 1~j ^U-iM i?LiJI oLJUp JT ^ 3JL>-j cJuaj y* aJLuII Sl^Jl u>«- j aJL^/1 

It-i u +.Jz*i Ol K^jfi Is-j i£j>Jl (llS^iili 01 lil rw»yi j-*i . 30>-j _L yk A~Jj O^s&Ni 

jsv.*^ 5^* 1930 *lp ^ r->si 01 Jl ojfj^iaJb JjU ajj U lJUbj c 0j/£M jlJU^i ^>p ^>-l 
j -L>.j Oj^Jl jl-U^i I44U gJi aUi*I1 j> ^Jlj £■ >~^ JUij 0j/£M s^^ -*i-^ 
obf^ ^JUi JUj a..*.— Jl oJUb ^Ip ^*y j$3j fl Uj^ii » *— J-l iJUfc Uo Oij . L*j ^Ji^iiil Jl>- 
<j IbJaJ^j 5l^- ^^*^1 1-i-* <j ^j -^* tJi-jU^iJI *Ji^« Ot^ ( c^-^^ jyu<3 v^-^r ) yij>> 
djj£S)i\j dyyi\ ^J* iSlJJl iijyc CJIT jJI d-L>-^Jl V-L-Nl oUy^Ll jN t JU-I 
JlN jlT j^Jj t oililj AiliaJl ,j^>- A^fr jwotJ V-L^ oLuJ-l oJU 01 jfe 01S} ' djijfi\j 
C^ W£j-^ Jj^* ^ j^dl tJb ii^jkj ijUaJl J?LU\ iJUt iU;N cj^iai- U J-^»u ^UJl j^ 

CJUAJ ^jl— J jw 4J ^JP Jj 4 aIiS" ^^ jl a. ^^;* * jl aJU^T ii>«-i >i>^J J*i (ij 

IJi* 01 jXj 4 c^>-l 5>L*j jl 4 1^ (% J Al c-UjjaJI Oy|y /^ ^ dixiJl j^l jc^-j ^<>J 5a>j 

Ji3 AJlSCU 01 IJ^P U «JL^; ^s^il j&p j> O^j 0? 4j JU^i -ii j^/J^ ^^^ /e^-4-' 

iJ^J ^ jtf-Uift (j^j-^1^ ti-AJbit olilk oli ol*^J Jl^-y 01 j>js! ^^ AiUa)l 

f ji >,>Ji *i ^ L?x\ _L j^u-Ji 01 f i 1% jO^Ji J aiiwi oi>. JiaxpI ^ ou^i 

jil^ g; JJl AiUall ^ JLhi 0j>^^ £■ l^ ^aJI J ji^J c^JJl >i>uil 4i0i 01 il c uu-Jl 

01 UUai^l F.Reims y^ . cJ» j C.Cowan Dli^T . i 01 Nl 4 ojLwi jp cJyo 01 0j^ j> 

. \j^r IPj\j hy£ Jl frj^ilLf 1956 ^Ip J \j^-\ ol-L^j 

Oi ^^; I c^iJl 0j/Jl ^>-^ U^ I ^ jNl O^jI. Is** di^i=ll 5JLp C-^>w^1 AaI 
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dJLJjLS^ iUail OjJj^JI oOjJL>j Ojfj^ Ji*j Ojyj^Jt sJbJL^ ^JLil Oj>^iNl Ji* t JbJL> 
^jwJL dJbJL^ jf- ijd&z dil-iJ 4->i-i <d ^-J yij£\ r^ij i oLsiil ^}j^ o-Ai'-Wy OjjXJI 
*jli^Jl dJL* *j£ij ( apLJI c-^Up a-* j\ <pLJI <-^Up jj-^y ) <>\)J2 *&f* »W^ W S-'^-^ 

* * * * # * 

S^JiJ l t :.u„a.T ^Jr o^ia^ 1934 aU- ^y ^oi; jo- N} jJLxiJI 1JU ^r*>*^" <-XjlSL* Ajjteu 
oljj^dl jIju^I iujij -*y IfJ j^L> ^Ji i«Ul a^La)1 *Ij>^ ol^ ^^1 j^ jjb aJL*p 

tli-i—jjL^jiJi J[ U ObyjjJl ^La^j O^* OlJbJL^ji) oU^jjdlj Olij^i!)0 

oij . i^^j!*^^! o^ApUJi ^ U l^>LMai^lj olj^iiJ oUj^JNl jIjl^I j\j& ^jp IJu^ 
jj^il Cjlij ytjd\ V: *-Lr^ l5^^ ^■"■^ a -^ 5^i!l ^ «-^-^r J^>- 3y 4i^^ ^iy^N ^y cH" 3 ' 
fUu-l oij . JjjS^J^i a^JLj ^^Jj^giOl JiU £. Oxr^Nl Oj>i^ ^Li-* (^y C^U) 
b-; dJL^jiJ\ /j £s\jjj£S)l\ Aty** C^\^>0 ^Jub rciU*w Ji oJlft jj>. : ,n.jail AiJ-\ Aj^ia^ <V/ 
Dj/il C-j\j JIJLa* Lj ilxij jP SUsaH i-jyjiJi OUUI ^ u. ^>- IT . A^»-c>«-Mail Ajjj-^a; 

. aJUjJI 3y ^ cSyl a^!j t ^U-JU^^Jl S^iJl qa \jj£* <juu^\ cJ^^saII JpUJI ol c ti;^>-' 
^ ^O^ ^1 viJLL" JJ» ^ ^ ^\ tsyi\ o!ApUj o.l;j j,> jp ^ ^l^ gJli ^ 
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( S-bJLiJl ^JbU 5y ) ii-^P ^ Sj^aj \j}L< *>Lii i\yi\ Jii 4 t^all SJLjJI ■ JLfJ^" y^ *j*j 
£**- j^ 3jJL>^ Ja^r ( O^T j*-l>- jl ^JtfT^^JI. ybdl ) jlJL^Nl 5-bJLi huuy A*\£ <i>Ui 
^/Jl CJlT jS\ tfjJUl olyJl Ojj 0£" Ui} 4 ( -t^ 0^ 4>y Ji* ) ^jVl i^*- j*- ^r^r 
jy\y ja ISjA i\y J^o" j\ ^J[j . <JpI ajU-1 CJ&" UiJ^ c£j*J^ -a-**N 0&" UlSj * J-*^ 
4 i^^nJ* <Jy>^l J^^" W-* J^ ^Ar* 1 ^ Lff^* ^r~! oty>o jllj^Jl jl"Lfc c-j£" ^) L-i 
4-^Jj LjIJj jriy 3 ! IJUb jju Aij . . l^U^J <Jl ASyulAl kyyi\ jJ, J -^-Up OUal^j^ U^N 
iijaJ-|^ . <jLi>- t^jj j^ (ysJ^ J^" 3 Vj^" lK? *^£iS <-£>Jl *>^ -^ <J^ p£ rW*-^ J-t 

C^L-J Jl (yjvJl J Ail C-JI U.LP OL^iil ^pMjl J C-rfp> y> JJ^M iJLfc 1-b j> Jjl 01 

(y?3 o-J^ a^j (^S^ ^ 4 oAjLJI AjjyJ! 5>I/U hjJ^ ^J^ c ^r* J** j' ^r-^J^ a1^" l^iiiS^ 
4 1^ £OJ ^11 u^ — jjJ^ J*UsIl *i~l** ^ t * JaJI ^j>^" <>j ^^ -^ i> o-^J 
^xS^/t (yjjl J L-l . (fj-UI 31^* <^i) 4 He 3^J OJScJ oli^ a*uJ 4 J^l^ y a-UL, j* 
l\y jtj&i (Jy *jj r^-^' ^aJ ,«* o-tfLJl aj^J\ ^Lr^ *2^*^ oli L r *+JiS\ ja ibS' 

i±Ji\ djij&\ h\j j&j . 4*^1 Ol^jjJl ^Ua^l J^L. d\ Ji ^Lai-I JS^ JUi ( JiSI ) 
l)^>jI dl^J C-J^" lij 4 ( (^i»^ oi^j ) Ull ^cw-^r ^ j^^JaJ! JJ 4 1*^^ ^U^^l j>~\ JLrj 4 ^j*j 

AJlill^ (ajj^JI 4.L;a!I ) o^JL* U*IJb-l 4 0^*-$-* O^lw? J[ ajj^JI ^^>^^ ^-°1 -^ 

lilj . a^SLwJI AJliil UU1! vy 11 ^bjLr^ 5A ^J u^UJl ^T v^J^ J ( h^yi\ AiUaJl ) fell 
* * * — 

Xj> L.y,. ^^^1 jj^JI jl ^>wail a>-^)I Jp l^>*x^-b grV *0f 1938 C^ ^ b^ Ct^ 
A>-ja\ if ill r-y 1 * J-*"i ^jjt**J' ••i* C-*ngi ^*j . jijia-i Jl l^c^iJ frj\)fl\ *)y J aJj>-: 
l^J 5-bJLi 3^b *lll djfti J objJLI ^JL-^; d^- JJLJ1 o^Jai ^iy ^^^-j t/iJ^ 5l>JJ jy. 
»^i:t 0l j^-C j^oj 4 ^lip Oli 5ji ^^-^j 5;jU»iU olij^-l jv J-**jj ji-^ <£^* ^l^j 
-Up JjLJI 0^j U-Up Aij; ^oC U lAAj 4 uOjL*i* OyjiJai Ji Aj^iai V^U- 5^i d^iaiJl 
^l 5jaJ1 Jb La iJUiJU 4 J<2)}\ Jp JaiL^J Ajub> ol^Jai J^*L^ <V^^3 S-'-i"^* *-*^ 

— * * * * * 

<juwaj ^^ y-Vl ^p U*Jb-i Ulfl.^; juio 01 U £ 4 Oj^JI AiU? jyb jl^Vlj jl>-1; LlJsu 

ji|)J-l (^^J^Ji ybill «y J-^jL" 01 J[ 4 jj-^dJI olJL* *w«^o 4 ap^-j U^ c^jyil ^iU«ill 
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yUJI ay c^; y-Ml ^P U*Jb-1 <jjJU~* Ol*/U ^^ Jb'JLPj c^jjJI jUaJUMl J>J^j LV 

C~J Sj^l AilWI aJuj 1 200MeV aj, ^ U^ JT Aili* Oj&j c U^ J^UL! ^oSTrf&l 
^LJI jp Lilj L$1T 4-jU.n.ll J^LUi Jp 4-Up ^^lil (^JJI frjJsJI Oj>Jt jp AiiU 

(238U) 238 y^JUl aJjj ^JUl (^!;j^J <^LJl jjkJI ol Wlp Oj-JLjj-ill <-aJ^I jmj 
235 jiiaJl IJ CJ£" Uj t ( 235 U) d^Jii ^i ^j.t.;, (^ JJI Lit t jj^JI £* ^Li; JLp ^j?.:.;, M 
^jlkwNl r ^J^I j, ^ L. J^p 01T dUJU t \% j* Jit vUJl ^jljjfl ja\& J 
Jjt ^ ajUI ^1 v>' J ^-^ ^ Lr* '-Hj ( oLI/^LT 8 y ) ^Ji 235 U 
H^i J* t >>A* 238 (^Jl;jNl 01 (H^JLr^ c5 f*L»* *^ J <V\*^ ^J ^J • *W ^ 

OL-P^- djjJb IJLAj t ( 239 U) fj-Jl;J*l j& Aj Oj->J Uj^ Lj^J jjb t djUaJljl (*AP j> 
(J J^ ^J^ fjjjjjbll Jbu gjlj ^1 SlyJl yr-;.sA.J ( yj^Jl JUJLs^ Oj|/>J[) llrf 4*-S*l j-UA) L« 

^UaJl ^^al J J^l 5jJfliUl yb J^zJl U»L^ ,j>j^ t£j>Jl jUa-ijN! J>U^I J IS" 
cJl^il c^ (i£H^ J^Lj J»yJ L.jt) ^y JpU- Jjt ft LuL C^-j; ^11 SJLall ^j^jl 
jj-S" u^l* xJ^? lili t Ijbj- 4Ja^w Jpliil yp ^ ^\ hjad\ l/ — *^i C-Lb JLij c ^y 
UUL" jUa-iJ^fl aJLp jUsjJ OjJLp t ^r^l f^bi^^ r!^* J* (^J^ J^^ 4 ) V^ ^r-j^i 

r A^u-J A^JbLl ^jyJI o^Liil ^j . ^Lp J I^j^- JpUL! ^LJ iikJl oLj,yJl 23 5U 
J-U* ^ \jj£ Juji [£ i ^y.Jfl.11 C^j^ r!^' O^ - ^ 235U ^r 4 OL^iS. 3l!ic oLi^k-t 
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£-Ul J-AiJl 


w *w>^ 


. «i ft^i dU Xjt' <^ jj h ,-fl • 

0,21 ijlJbj y^P *^UI jjiJi ^ J OjjjjJ^ Oj^Tbll j^JLj^ill cJuioTl U-Lp 

jJLJLl AjJaJI ^pj^S Ojlajl JLpI dJLSoS} c Aj>*-tJLJ v-L-l 3jl>-j ^-j Jl ^ I; t->^ OjLil 
OjJbt- ^ ajU <^ ^£j jl O^J^ Ojiy^M j^ JS* J>Li^l 0i ^jwlij-ill jw U jlp^ 

U>- y> ^»yi lJUb 01 Jp Jo, Uj i ^ Jl j/ldi lJUb J^ DyjjJi^ Ojy^M JsLi^Tl jl ^1 

ilL* Jlj U Jji 0^>iJI I^p lL^, OIT ^11 v-L-Vl oU^Ll J^ U* 0U_J-l 
OjjjjJIj 0j>^JVl Olf lil jr cOyjjJ^ t)jLr^J^ ^r 4 0^ ^ <<* V-L-l oL^- 

. 4U-L. Jfyu AjjJ&ty iili L-^li ^j i ifj&\ -^^J Vi- 5 ' (1784-1709) Samuel Johnson # 
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-Lsr^ll dt^j AbU* Jlb4 aJp Joj U iJL$i \j^j OUL£ Ojy^ty Ojy^LlNl jl Ul ? Ojy^llNl 

JyiJl I Jjfc U jwa^j . dyjjdi \^u6 N j^Jj jj^^U i^vj^wJl ^-kJtll jynJI UJ { J*t 

y^ m of jSCjc 4j1 Jp Jo; jJUJlS ^i 1 4-U; yi^ ^^i Jp j^k; ^ <ibu. of ^ 

Oi^*^Ll U>- 0L-~J-l OIJLa OB" li[ : J^L^J LU^j 4 4*~UI <J J^JU ^jp ^tb" N ^ Ul 
01 {Jjjj*a!>\ j* OB" iiUli 1 3:>lU a~o J i^il jlj^/1 oJL* Jj* OU^ jjJiJJI jj^L-Nl 
LfJI li> ^ LiULl L^UI ^ ^j jg\ dj& J\ is) ? U^ J ^i!sb^l IJu JT Ul*: 
^1 oNjUM £* 01 Nl ? v-L-l jtft ^ oL^- ^ OU^C Ulj <jJjl LJ L^l Jp U, 
^-^ <jj^ ^pj 4jl UU- aim; ^JJJl) c JU>NL o fr L 0jy£3*>U JjJU r-j>y fr LJ cJJL. 

. jJUiS' ^pJi OjJjjJi Ul c <~J\ £J& { Ja* 

1 5,JlU *e-j*w> t-2>j£ *.Lj j^iJI IJl* j^ JjNl *-~JiJI (j <jv^v* O^JLj-dJi OB" U-upj 

* * * € 

J»\J^\ d$J . OU-J-I *\y\ ja \JuJa i3L* 01 4j/sJI ^rfW ui>- Oii^^ f \c*\ J& 
<l^JI ^Op ^^^wcr Jjl JIT c^ISI O^yJi Jl^^J Jl c^^l JLi ( J*iJI JT jl) ^1 3uJaJ ^*^ 
JL>-^ 01 j cJ>LojNI (jl) 4jyiil (^U <*• J^^ ^T ' ^W J (ys-^ iJ^LJI AibT) 
iUU* cJBj . O^yJij Oj>^JNi Jp ^i3l ^Ll^L. 4ii (^JJI ( -Ljfjllj 2L^JL| ^^UalLj 

aJ^SL- 4jL5" aJ ^^J 4jL OyjjJl^ Oji/^JNl j* Ojjjill >**» Nj . olwi-l tljJ JT J 0^/1 

<JUA» ^ 3Uj ("fijl — ) (jit^^ ^"^J t^Uw (^iJl *u-^-o UojI U^ j~*JJ Jj L^- o»i 

d "^ 0*3 (&£ frL ^ t^) b ^V* cT^J ( J^ frUa>-N ^4) djjy. j» O^yJli . SA>-j 

. ^U-iNl (j w!i3*A; 4jyw? ?cm^J iv?li-l 

^-jl 4jl Jb N t 5JL>-^!l C^jLw *LUw*j 4^^wjJl^ ibxll <JLP ^ jAj t OjJjill ^>"J OJ 
^^^ ^3^3 c ^>*-^lj 4Jixll >rJLP a-jt ^>rj t t^-M^O <i^»liJ o[)L^N t ^jwLjjuiil J[ 
JjNl oi^uJl J ufwljjiJI JUP tJbr- Ijiif 1^1 0^ JbJbt- ^J*- JU=-^1 ^j>Jj i SJj>-jJI cJwai 
4~oi; fcstf^l I Jjb Jjvj Oij . -b-LiJl dl/^l Nl IJL^T ^ ^aj-j ^yb ij ' Jij-^^ OylJl J^ 

^Jp AjLjJI jy^ CjU>iA ^ 4*UaJl iU^i Lu* JlSjj ^^J yj/Ji ^-j JjL ^y^l UwUP 
o^p S^i ^^t Ujjlp a&j-J j* jJ££-\ 4jl ^y>- IJL>- bi^u Jjb OlT dUi £*j . IjuII lJUfc 


rxA 
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j~*Ai lS iiiii* 4 — L <~j~* (J^l~ ^ il^J^ i>wJl jTJLP JbJL^- *v*~>- ■3^>'JJ Jj-5j 9.\^ 

lfj}\ J£\ J o£S^ Ji *^J U ^*J . Uri — ^KiJl J Oj>^Wl £^J J^aill JuJaJl 

jJLo ^JL £^£ Jp i-bU^ o/p JU))) :Ji If t^ 1 *-^ -W-iJt j* 193 ° f^ Jje ' 
^1 yu Jp jSfl ^ j/-l jl ^^j iStWI Oytfj j/jlLI cL^-Ni J (( i^jLdl dy li )) SLL'I 

<£Lw <u^ OS" lij 1 1^ ^iSUili 0LL*1 j^^aJl *Ua>Nl ^j, Ojil ja Ailkit ^U^l 

o'lj^^il lf^-i Jju" 01 0j.> ^ U yjjau frUa^l Jju) -uO^ww" A*~JaJl 01 jjbU j*i J- 

frj-^ail APy-o 4 ywai) AjjLJJ O^wJl aJLS' ly.;^' 4 >*>>Jt ji~*> 0i Jb Nj 4 Aj^SwJl l f d5' jl 

dfjfu Vj 4 L>j^p AijyJJ oL-^J-l J5\ JI3 U 4-^Jj 4 a-^>LjU <>. -J l 'ajJataa jjcj ^.x! 

~53l AjJiJ 0V 4 43lW ^-j.m.1 Jw yly J dj^H 0t Jb N j^di Oj f . \?&\ a^j ^P *^ 

^ ill ( 0j>^!Vi ^U^. ) Ojyj^ yfc oLJ-l a^L- J J^^ ^JJl ff ^ ^1 01S} 
U^JI AmJ>1\ J Jj-jJjI JjtT 4a>-N f 4 Oj^*^ ii>—J» W 1 ^^ cy d ^ ** ^" 

ol ovji^i ^i AjVyjJi ol^li ^ ^wi;i a^ui ^uli j^r I*-? Aiu^ri >* 

0i Jl SjLiNl jAfj . ^ l oL^JLI ^Ap l,y cJipU Lf 4 J bU* U^-^ ^ J^J 
tjc-JL^Ji U^^-i ^j Ijl^j^ L^j oJL^i^ U^,5I^ oiUu.j ^-4-1 ^ ^J& 
f t->^t J ^ai; (^1 j\yr J «Uu jUJ Jl j£jC ^ujs- JT 01 ^uJ oUvJl oO^i . 0U-^U> 

^^i ^(Pr^ < - j ^b->^ ^lii* o^sj of ji 4 v^ ^^ y!^ *^b ^^ o^U^» <*>• O^j 01 Jp 

* * * * 

Xr^ ^J^b ^Jr^Y Ui 4 "^^^ ^^^ y 1 ^V 11 Ji ^^ >-^ * fr%>ULI ^ lA ^ Jj ^ 1 

J .juJTI jJ OiS} t OyjjJl 2ULT Jp ^Ui^ S^Lj a^T a^" ( ^^- OjyJl 01 blj -^ 
. ^yJl jb-y 01 j&e N ^ ^j 4 L-J >x^ AiSf a^ M <u£Jj Ojyj^JI ^ W>" ^-b ^ 
4 Lu; ^Uil^ N ^Jl tj;>J! J^b U" IjlyL-l yc^ aJI ^u" ^ (( L~J >i^)) SjLp Ul 
yi J ^1^. y,>jj Ojyj^j 0^j> Jl 4 UiU U^i If 4 3^J1 j- jU dKb 0j>Jl ^ 


^^- il) ^J^ 1 ^^ -r-^ ^^ ^V^" ^r 51 a ^ jl 5aL1 ^ 4 1 ^ ^^ 12 4" 
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Oj_/JJj . ( iiJi 12 _L JT Lj ^CilJl J»J olJjydl j> ^jyc* iJ ^ iJwaJ ii^JaJl ai^ 

frUai J OjyjjJt OjSo jjo-j . OyjjJ\j djj£S)l\ Ji* *ii* 4 ( Oj^sdl Jb JL> ) a^L^* UaJ 

l^Jj^l Jb^l £- JUi AiU Silll ^ yC tjro- Ul < 0}/&W lyftl^* 0j£> AjU ULc Jl>- 

f JLp 01 Jj£ o\ IjJA\ v-UI j* CT** ^ ^"^J ' ( ^ ^^ W^* «^*A ) V^* 1 * y U* 

. LJlib ^^b V Ojyj^l ON Jjjdl jl/iu-l ^Op Ji* djjjjS\ Jj*z~\ 

iwUifi oL.^ll J^j Up Jp J^>v-^l ♦fil Oj^dl *->LLiTI JL*j j^jLj-iJI il^l JiJ 
* * * 

jyi\ d\ lib 31 t Oli^-l ^^ c£yJl J* ^ <>-^l A~J J* *L*6* Hj& (*f£ W^^= ^ 

JLpI oij t Jj^^i £>-* cJ*f aJj&I ici^l t\iyj 0i VI t oliil UUII v>< J<* ^W" 
aJU uL^ ^b IjJ o^p *Lit <_iLi5l ^p 1936j 1933 ^U j» UJ UiSfl «JL* *UU 
jA J aIjIp v-^JiJI i^JflAI 01 iJb JUtf ^ frUwJI oUlf I Aitf ^ ^Vl ^- J>Ob- tfljaJI 

^ Jl *W? ^4^ ^-U» t^b ' ( *>*-^ j^j ^-^> ) aS^J-1 hujJ>\ oL—4-l j> 

* * * % 

ij&ri\ *•** C-jw?j 3} t jjUi (-iLi^Ti J^L-^y <j[fjij> IajJzj i*Si\ a-U 4— l;Jb fr^Jb 

jlf I Ji t iJU OS} . ^1 ^U j, vs-jUU jkbll Jl cilW £ J^» J jl *U>^ J*b 

* * -* * * f , 

Ju ^UaiJi LfU^^J ^JjWI J-LvJ J JjU *-**o- JJj t £^>lJI Ju cLsiajaJi j-* J^" ^ f I ^/^^ 
01 LjV ^^i? ■ i ^ 4 J '^-^ Victor Hess ^^jb jySss c^L-^^ ^Lj-jiJ\ jUaii Ujup (ysJl 
^1 01 jJ ^JL^w^ 0^ U ^Xc ^1 t J^i\ Jy ^U^l ^^l ^ s\zy o>SCJi ^^Vi 5Xi 
R.Millikan OlS^JL. o^jj ^Vi Jl^l l^ jiW dUAJ t i*iSll oJuk jJUa* cJB" 
LJU ^-^Lii *_JVl IJLa Jbj ol JJ^Lill oJl* Jl bl^-1 % Cosmic rays aJj>J1 <*uiNl » ^1 

^Js^S' r-ly»l l^L l^ o^ ?-^j ijtiVl o-L* Jy- o^iS' Ol^L 0l>J-* ^li -tfj 

J[ ojULI Jjy^ l^ A» i^J?^ jiP oLLp i^»-i oXjJI o|/rl jtl> J JJji (l*^ AjuS.1) 

La^- J>-^ <Pj->^ll ^LsaSI A*^ J Aici^l d-LA Oi;L-^ i~-l;3 ^ (,^-y^yt ^juJ Ujbo 

J Liu; ^j oLJjill Ai# -1 : jc6 ja jJb" aJjSJI A*uiNl *-U 01 *>L-^i; jtTVl oL-^JI 
jJUl J oUj^l jSbj oJyjj ol^Jliii Aii -2 t iLi fc ^y ^ JJoS} c ( cJy Oj^Vl j> 
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AiiJl ^Lp J>NT ^ ^ AJjJ Jl jSLc A^jJr Sl^ *> A-Jjill Cjli^il JbJ joUa? Jl il 4 ^>;Ni 

aJUb C-^sil iiSUj i J*Nl a^sAdJl CiUycU frt^l J^Lyi Jp l^ jUJ Jl j£jC jJI 4^liJl 

. uL.,41 ^j-» J ^>Li^N^ d^ii %.IT UJb- *>U^ L^UI feflJI 

1935j 1934 ^Ip ju Ua>^ JLii 4 Neddermeyer JJjXj *> ( jjyj^JI *J»-i^ ) Jj~-,JUi 
l^ |^jlL Jl UyL^*! oij c jj^Nl Jp ia^ iJU- o,ai Ai^jJLl Ju^lsJI o^Ji aaJ^I ^JaaJ Jl 
Jl Ujyi J>L^TNl IJu> jl£i $ lOOMeV Jp jy? oL-~oLl *Ju ^ ^ Si o^LJl iUk&l Jl 
J iw-Lli o^aJL. a«J-I lift A-^ ^ir^ A W=1 Jj*J^~i (1 jJ\i}Jh\ Jl i| c JL>- ^a»l 
IJL^* (g v-JL OjSLJI il^Ji JLw UJ C ■»■■» OSj . oilli r-itfj *Li&J VjU>^ t/" oUaJaiM 
i^Ji a] Jl Jb-j (f 4 ( Oxr^JVl ajLT ^ lW 200 yi ^1) 105,57MeV l^f j^y tfju 
:Ut« >^j j^j ^JLr^l Jl ^^^ >*J < ( ^jjsV ^i ^ ) — c5j^-4 *~-~* jjj 5JV— - 
oU~-J-l ^ aJLjL- Jv JjNl ^wj-l IJla jl>j t ijUi j^ cyr- jj*U ^ ^j}*- a1^ al->- -Uj 
jjj . tfUaJl iJUll £j*jA\ J C-^l jl Oj&l UiVl J OJbrj ^ W J^l S^aDl 

djjl\ iJbT jl meson U&\ jmj 4 mu-meson « y _ jj^ 9 ^U-l *wJ-l I la ^yo 

* JjJJjJ^ 0}j&N\ jy. U*-j ^ISC J*^ 

oLijjil » j^J jl l^-^iii ji\j lfli>- ( JJLJ ) J*^ ^jJI Lf^i" 3JU JLiJI SjilJ jlT lil Up 

4(C»lyyII) ^J?^JI Jii-I j^S" ( I4U:' ) Lgi*^ jJl Ag^Jg^ll SyilT Uli i(iy 

. ( ijuj a*j jUbLiJ jl ^11 JUdl Jii-i rj ^r ^1) oUyJI/JI ^JU^ iJUiJI ojili^ 
Hideki ^ ^jJL* ^LjUI c^JaJl JL^pI Jl lJub p-^>j>jl J ^....Jl ^r^j 
c5^ jlT bi 4jl cJtJ ^53l ^iiJl^L« ^ olp Uc>^- 1935 j»lp J j»JLiw-l (^JUI Yukawa 

^JL* ^ai LJLSj 4 ywai^ ji^ OjSwJl Lfr^i" a\^ jj>3 ji j^ JjJLp JU *>ii l^^ai Jii-1 oy 
4 y.Jg^&jj SJUsll Ji* 4 ^V V UIjl* jJI (jyJI jl* liSokj t Vj^ *1^ Oibjl S^iJI 

^Li ^ ^K^J y r . T' . U *'! JJ^ . OU^iJ^ OUjlJlyJI Jhj jjW? 0^>wJl IjziiS' Cj-*^" t$J-*^- 
j^ ^^ j^i jl c-~£ SjiJI dlft r jl ( jUJI ^U Up cJi (^ JJI ) uy^-l^i 0^ 5 >^* c^- 1 -* 
^-U^ oL^Aiil 4.IJU J uL4l ^JLjJ JJ lil lil ^^p ^i 4 5^. 200 H jj^^l 5I=T 
y — jjjll ^y- a~m\j* j^Sj . oJU JLiJI 5jiiJ J--U-I IjIS^j r j> ((^* — jjj^)) jj^v jl 
jj-^i y Ulj ( SJbJLiJI SyiJ ^ItU- c^l ) 5y JiA- UT J^UAII Jp ^J a}1 C-iol i;Liu 
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. jj^w ij&i j** j£ 

i Oyjji — tiyjji ) uy^-^j Jy. J^^U ^j^ji jy^ cJu^j U^o y»jl IJla tw»^ lt^J 

Sj^lli <1&6\ cNU-l J c&a« -1 : tf I <La!i JiLl fJ ^T 4 y£ ^fc v~4 c O^plidl 
<**Ji}\ jJcj Nl w~£ j&j L,~>*-J. J^Udi JU^JI J jLa jl j&c -2 c ajjL^ ^>UI 

. SyL JUJLiJI Jii-l f oUji^Jl ^yixf Jl ^^ -3 4 US3l 

^^u-i v^i^ii Uj^T JU-i J j^lxi JT jJUa» : JL11 ^>*Jl Jp t y^Nl ^x* J U^. 
LJ JJLA-I (^T UiUi JL> oJLio • jliji^Ji J*^ i*i£j*>j t ap^ Ujb-I ^>-Nl j^i^Jl 

l^L^w. i?UNl oJLfcj t ( oJbJjJi SjaJU l f s>*-iJ ii^p N Si ) tSjJi oL>J jP ^JaJI ^^ 

l^i f Jju iJLfc} t SJb-j iJuA' ,j^h c ^ J ^ (J** ^*i^*-V OlJb-j l^i— ?-- OjSJ d)l **_-£ £ oJL£*j 

* 1 * 

4.,, /rib J^ll ^>r-j cM o^U o^laJl oJu jWj . i£jjj*0 j&* ^ J^ W**J!- ^wj.^ll C-^aL>- iili 
oji ^5fj ^Jj L& ,jli> Jj>^3l aJU- OjJwI <l)f L»^ ^;j-^i ^1 W j^^JNi ^-j 
5*JI Ji* <ii> i Oj^JNi clUir t li^i ^azi UJjiP 5,iJl oiA ojli* oNU Ji ui^jij^i 
j^ J^ <£JU! Oj-ii ^ V?l* °^ i,ll* aJU- ^-j ^aii i LiJlli AJU-i J 5;liLI jjp a-S^I 


rrr 


facebook. com/ketabme 


^Ip jv ojOp! — «j Cecil Frank Powel JjL dWy J*~~* -**-j -tfj t oU^jKJi *-• JpL&j 
dJuk Dl u%J If t yw» l f u~-j 1 + , 0, 1- l^b^-i iJ^ii ijui^l J ai^S" ip^jf 1947 j 1946 
l)j& z\& y^f tPions oIj^j ji Pi-mesons ^ — ^j>* c~so ,JI t <T>W1 okjjjJl 
l^L oL-~oU j-jIj>» Ji dU.il S SJLio l$./?:c oUj-ISsJI 0i> 1 140MeV yi iJLj^ iyL^ 
ii*^P (J 4 *^ ***^^i) *"■»**» t ^^jj^JI d "*"* f iJL^u-U c IjISTjj yr7;t^l J^ . ^j*^ ^iJI (U^>- <<* 
L«Uj <£^a-« t t^-^Lr^^ Jp^idl J &^£ Zk~<0 <~X U^-i iiL-lL JvyJ& Jv JpUJt 

J-iit ~b Jt*; M'4«../il> ai* 01 ^jP t l^a* J*^ ^ i^ J*£ ^ iiL-JJ ^-i ^l; 

AjJl, d[ JUi 01 j&C N jJU JJ t Ji j> <^.J^i-» ^1 iilafcl a~^1 £-aJl <4*>i 1/ 

. tiL* LjjJ OS" 1/ j*pI 4^ Jbil iJu ^ bjapl OS 4jjjJ! SjiJI J ol^JJ 

tyr j> *^aj ^*P v!/^) 1-^ 5ft-» a * (^"J* T + ) O^wil OjJ! «L>- 0i Ja>-j! Oij 
djj&l Jl UL»»i dJ^i^j t yip J^U*1 *-• 0j~* Ji il^ii jAj t ( iJlill ^ OjJU <i* J^ 
vil£i~» (f°) ^MJ-I OjJI Ul . :>Ua* j^J jl jJ^J J^U?| £. ( Ai^Ji ^^^ Ojyj^i jl ) 

SjiJl ,Ujj>- ^ <^W Oi J Ij^ <L^y *^JL! y-1 *}Lta jyjJoJ fiUaJ JLp oU^Jl 
. <lJ[ a-— JL ^51 ap^ OjL- Lis' c-Jij-JJ i-«JL ll?Ls aj^^ ^^r^ ^^ y^ ' ( ^^-^ 

OjAl jl O^Jl iiy- v**!/* til *r-^^ Coii)l \<*& Ail Ja>-^i L.JLP (^JJ3 j^ jA>»iii ^ JL*^ 
Aj\aj» dyl\ jl OjJi jr ^P JA 3f*a£\ OU dJJiJ t tw~*LrU A-lU** ^Jp 4jL>- 5JL* uJU? 

* * # 

^j\J^\ Li l y>- t lSb> d^ 4ji iijiJ-^ . L^lii L^Ijj: Oliyc ui^ilf - 0^ J oLmJ-I 
c ( ^JO^b Qlr^^ ) — W- - ^ ^^* oL-i-l ^jhj iijyc* olii 0*^j Ojij^ O^JI 

i J^Jl lj> ON cJ^il diih J ULaft Oli Jp f- jy i uL-J-l oJU 01 j;p . yw» iJ^SLJI 
o-U fc^-Jy ^jSJj . J^pi U^i lf*4* (Ji $ LJLJb- Ua y^J frljjfAJl kj^;" <JJ 4-u?- J ^jsjj ^^>o 
f- y jL^i cj ^hA ^^ l^"^ c ^^^b ^^W^ t_3Li^i jlp (. 7t--^l oli» ^j oL-J-l 
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C— Jf) 5 Jj>-Ij Aft ^ ll JwJi 3JL>-j ^yi {$*f i-iP cJwaJ (CjL*J l^U***- ijA\ ol*-*~aU *-^ 

cJL*>- Ij" i(SjUail l^L****^ j-kr^3 ^j-M) tyfty ^Jbj^b tys>S s £ ) 6') ol»^y 
oUji^U) oU^yll : Jl^JI Jp c^i) 2, 0, 1 U^j*^ bop l f ^- ^Lw ^1 oL~JU 

A*lT Sill I frL oLJ ^-A Ol^*yiJl (1)1 Ji>- <_jj . Olyj^Jl C-*£" oJL>^ *** C? ( OUj^ilydl} 

. oU^yiJI ^ju Sjill J>a>- J-*!^ (<* ^^jll^ ^ U^Lr^ -^ ( «-^j^"b «^};«iJi ) 

« oU^U » ^-^5 AlJiill oU^yiJl : Oi^\c> ocft JJ U^l oU^yiJI c.+^J oij 

UyiiLl oUjg^ill^ liA>- cJJU£"l jJI l^ Ji fc Nl (j^l oU.. 4-jj oUjJKJ! ^j) 

jl^ju-L ibjj 4ilU3l aJUII oIp^JlI ^ k&A\ oU^Ul iJU- 0£" Ujlpj , « oUyJ » ^J^ 
aj£ : Uajl ^^ Ji Lfr»~~JL" *^— Lil ^ OlT dUJD t _£_ <^Lu l^a~ jw ^ -^rj 

JLaw JLsr-j |f . ( olij^y Oi*^' *^ &\ (VVs^J ) — Wr** *-^JiAf ***J — Wr-* *^j^i 
L.I l-jl l+jl 0 V-b^i J_ oi-Ji ol^U JS^i yUrf&l olyjUl ob^i ^ ^7 
t diUt* a! ^ JS" d\ 1\&\jA aa IJl* t l-jl Ojl l + jl 2 + l^bshLJii _ 0>r-^ ^^jiA* 
J*ol UJLP ^jJ! ^ ^JaJ C*Jb4 fUaJl j^ j&j yS/l %$& £ j*a ^feull IJLL j& ^ 

Aj^-iJtl jjP uLJ-l Aftj t l^S" ^ ^jJiJl Jaiu t Dj^^Nl JiU J*j AJ^-iH oU*^A-l 
AdLT ^ III ) &jl\j Oj^JMi ujasiJI Cj$\* jy f^-^J • y^ 9 aJjSLJI <dL5" ^Ui >^ull Ji> 
y&l c L> - O^jjJl aJL6^ Uu> 4^1 1 1784/2MeV a^T ^JLJI (tau) r jU Oyill^ ( 105MeV 
lepton *\jJ~\ l^jf-l iiUi+ ^jj Uli* iiLi^ I4K oUyJUl 01 Lib b} frcS li^ LjT c-A c^Ul 
^ ^yi aj^ Jp oUjvJ-1 j^^>j» j^ ^ • ( «-M>- 15^ V^ t>* iiiiv* US' ^ ) 

(T) jl; O^iJJl aaUij ^JDI >i/J^ ^ ji^->» yijZ c/'^J ^* Jl fciJ^*% \aJcs- l)^JI AiUaj 
Aj^L-Nl 0U-4JI j-« y* jiP M oli^J Ai^ :yr-j 01 a» JLAl ^ 7t~&\ ^ . tiA>^i Ujlp 

J^ai UJ 1 1 Jb-I^ IS^L- vUULj I^IT oU^^dl cJiT 11 aJ^ dJi t Ai-JuLI oL^4-l 

d\>^U ^l~-» «1>^I Ai*>Uj (frj.^JI AP*- ^A ^V - ) J&+0L& AjjL*sII AJj>-wJl l^-JL^S^ l^i;,.,..; 
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jfyj^ .rj L.M.Schwartz jjjUi . p . J C~fl Ujup oLu^J-1 Jl ;yui Jj>^Wt 
JpU^- objJl ^p SjjUJI oU^^zJi j! ( 1988 p U J^J SjJW NU olilH ) J.Steinberger 

^ UJiil oUjjAl «Ju jJ^ ( lOGeV J\ ) lOOOOMeV ^ ^sl JJ (140MeV) oU^Jl JbT 
* » * 

cJ€ \*\ — ibS" oLjjAl <Ju*l i/*J— ^^W 1 01 il 4 0>>JI \JLa cj U,^ Olio Iji*- U$-* 
5,li> sZji\>- Uyfr V' vl^M 0j$C Oi ? (J^ 0 ^J>* -^y \z\*is *jj>Jt «>*" J*^ ^ ,<* 
Jiji N ^ 3,15, oNU- l^ ol>JI 0^0 N liLJ* sULJdT ^Nl OB" 13} ^ 4 olyJU 
IJUkj ? ( Silii AilU) j^jc U jj! Jb 5JU- J <^f ) oU^Jl 5JU- ^ jjW^I ^ *iU* aJU- ^ 
*ft>- J^ Jl dl&& 5,li* oU^Ja^ l^i Jbj-y i L^AS" Ajjyijj aj, JJi yfc^iall 0^ *-f* J£~- 

iij iSU? ^p- iij^-ill oLmJ-I f J~J (Jl IJbt- AiUail aJUJI oU^-il CJLiJl Ji>-j 

* # ». 

^ 4 SJbJjU ol,,. t> ,^ JjNi jJi^aii oj^Jl <*J^i ju; i Jaii 0j/x!Nl j> ol;Uil cMa 

* * * 

01 1^£ c^JUi jJUail o^Jl A*JiSll Jlj; N ^JLSJlJ 4 Jaii 0j>^1 U-^ cAjd* 10 ^1 4 o^il 
^ai\ Jl S^jS" <Jj>^Jl l^b^ c^i ) 1jl>- iJL>- aJIp ajIU oli 3Jb Jj>- oL».> ^p aJ l!->«J 

i^Jbrjj 01 j^ OjiJaJI oL^wti x*kj£ J& -&3 • ^>^* j* ^^ >^!^ y^^ ^>Wi oli 

y ' * * 
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V-L-Nl OLJ-I j^ ^y ja (JlJb" »JuJjL> JjA*- J Agjb\ yUaJI ^fr 01 il t dJbjJ-l 

(iJLiiil oUjjjUI ^j ol^J&JI 4^1) l^iT oUjjjUI of jjo- ^ ^^jLr^b ^JLr^ ^j 
«JuT J, LJ *Jwa^ dim t jssi y 6 J^5" uL^> ifttt ^ Jb \ J, t ijjSCll oLJ-l 
dJU 01 jJU il t bJb- iiJL^it iillaJI iJUJI oLJ-l *^JL- J c^Liiol ^-=11 i^yrJl 

ji- 4-^Mt J*iUNi t^W* Ji ^»U; 01 ^ J*^! ^!^ 2r^ v- 1 ^ ^^^» 

JU* U&\ 4j[ oi &\ h^^i\ JJi; 01 «_-£ ^ v^4-l c/ApUJ! ^ii < JylH iJbJI J*U£jj 

OLuJ-l dJUh A-Pjj ^P JaJ\ Ja*j iJLftj JpUJl JJ LiSOi o'L^SsJ! 4JL>*-ll! 4jjL*v* JpliiJI 

<ji^iJ 0l v^SsX N ^1 t. oL^J-1 dJi* -^ UaJL>- A otijj^ ^1 oUj^J J o\J^Lj cJo I ^y* 

1 + i^iJi J Sil) Jaw Jb Jj>- ^^- JpUJI Jby ^ liU t ->L" 01 Nj o\rf&i ii^JtJI 

. 1- <u^J^ ^JUI iUail a^^>- \jj$ 4*u> j$u 01 c-^4 JuMju yiJliiMl ii^JtJI Jp 5j">^p 

Jb JUnJL OUjJ^jJl ^JLP yh ^jL ^J^ *JJ ^yu dyjl J& i c^-f uLw^ JJ AiU»Nlj 

oi^yi ^^J- i^j^ i-^J* ^j t yuL- yji ^ 01 j,A*^ ( ^^j^b ^^>>^* ) 

* ^ * * 

y* -u^L*, 0j>dJ i^Ul ^JuJl^ t Oxp jl dyjji JJ ^yJi J dJ^b' ^r^ l^N 1 +. ^ Aijy^Ll 

*■ * * t- 

:>-uJi j^>j ^y^i y «uN uik« yyu-i ^u^* oyjjJi 01 ^ (jj^Mi ^-^' -bu^u s 1 + 

Ji\ IJbh ^ Olj WLiJl ^1 jl>->J1 oL>J c?^i ^ J^-^ If yV ^ cr* 1 ^J ' A ^ 

^JuJl J?U^I u *± liSUj ' 1- yh ^Uail O^jLIJ (^Ul ^JuJl^ . jS'y JJ^ ^L j^pJLi j;P 

j ybUi*j oi^yi ^ijip^f g^i j-j^i <j>i ) oUj^uj jx)i jjuJi 01 jp J^y* 

ji^ of j£s M c^f t JpliJl JJ oUj^LIJ J53I i-bJl ^jLw 01 ^£ J^^ 1 -^ ( ^j^ 1 
* * * 

^Ua* 0jJ;Ij |jy 4** ^^Jij 01 Jb ^i JpliJI JUj J^l ^-^^! ^rf^ ^ij ' ^^ ^ ^ *— '^W 
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4 fJ^pUxll oJut Ji* <j <Jai>*^ oUjj^iJIj oljjj-il C ~Jj . <~JtJ ^j^U' 1 ^*M ^5^ ,<& 

j* ^ J* ^1k <Jb ( °J>* ) ^ til ^^ ^ o^ ^J^ 1 Cr* J^ 1 ^M 1 °i* ^J 
olJ^i *-* (^>-i oli^L Ji L&A dJS^ o\ oU^LU j>-*-» t iU^I 1ju« ^L j£ 01 0jj> 

oUj^JNi ol^iiJL j^Sljj . J&l olJjiAJl :>JlP Jp Uaj! o%>UJ1 ^ JaiUj 
oUj^S^Nl ^jlp j_$i jjuJ- ' cj^iill :>-u)l Ul . tj^>-l oL*^ oUjAl^ oU^dlj 
1 + y> ^dLI viUi^ Oj^^ ^ydJl Ji-uJU c £-JU yi ^iJiUi 01 ^^c Jl oU^dlj 
y* O^JJ ^yJW ^ ^ j&j t >-^ y* 0j>* t£^ ii^ iJ *ty ' ( y>-^ <^ji>UI ^**^-^ ) 

: LjL-w* JpUJI -U> O^j 01 s~£ ^IpUJlI Sj>LaIl oU-^JL^ oLJ-l j* a*a) J&l <^>^ 
. « Ju J»U*Vl £^L. 5JJU jwy aJLJI iLUli iliify c JpUJI JJ Up OS" a 

jjjoJI J^lUU yL^> y* ^y^l d^-^j 1 + y* d^ii 01 JJ Oji^dl t^jijUl :>A*JU 

01 yL^Jt Ic^jJt JWi^-l ^ If 4 Oyj^ Ji dKib 01 v£ t)j/dt 01 ^ i)yJJ\ 

3j£z di^iJl Jbu 1>JL>-j dj/£Nlj O^JjJl j^» j&j 4 0j/^Jl -uilji 01 u-^b OjJJjJl 

LjjJ} . iUAl jV^ y* ->Ua* OyJ dJ^iJl J0y U^jc* ^^iii dUJdj 4 t^yJtfl XJUJi J»li£i 
jil 4 ili^Nl t^^W* J* £->!} Jtu Uajl j^ </ill Jy^-ill O^Jl ^li; ^A ^1 ,h a M. f Jlu 
^^iJl ^JL»J1 ) c-^Jl Jp /i"J M + J&g* Ji ( >-^ (J>^^ U*^Apj) 7T-j ?r + OU^Jl iKiij 
ON ) J^siJl xuJl Jai^ iUx* j^i 11^" diSiJ JT ^ ^Jii UajI La j^Jj t ( 1 + O^JL! 

. ( 1- y* j>Uail yydLi vjiydJI 3J0JI 

UiSCJI a51UJ\ Jii^ fju. J../™tII ^ ^ J^b3 ^ iU^Nl ^L. 4^ 01 JlJj 

t^^L* ^ Jyc« lJU* JLi>-J jl j^ai N^l ia^-*>D ^iJJii a>j . L^O^iJj oU-*JLl JpLoj JUP 

^■Lm? <3\ ^dl ^>U^T1 JJ Jjki Olf cfJJl Parity ( Vr-jjJljl) ^Uil Jii^ yb iaii-1 
oUjj^dl l^J 0^J jJl oLJUjJI Jp j. ; k^ N ilJUll Jajb- 01 j$>\ yijA\ 01 Nl 4 U^*p 

JJL^ j^ iiJUil f^fri* rtXiJj . ( 8 (.Jljw? J*^ )) ^* ^J^ i^^ oLUjJI (£\ ) 5;^Us jl A.^'C 
lii AJ^ *;j-^ J ^^ J-^* ^ ^^^ /^ 4 Oil^-1 cJu^j 4JjU« ^ t$A~i ^Ji <I»^iaJl 

AJUi; U JT ON ^Ll* ^ I jjjj Nj i.^^ c^l jb£ N i^Ji\ d Ju 01 JjNl iUyj jjuj 4 jlUJl 

5jj-^ 01 Aiji 01 LJp ^iJJJL) 4 ^p^oJL ^-^Uil^ 4j;L-j yk^l? J[ a^ucJI ybl^iaJl JjJLJ jA Sl^l 

JL>-^i V 4 oJA JaJl 4^>-^J Uiy 4 ^j&fi |1LJ1 J jJu If \-^ a-i ^j* 51^1 <j 4.w..,.jall Oyly 

IJLa ^Jbj 4 . 2u-5Udl 1UJ1 5;j^> jA tSj U 01 Sljil (J tyy* {J* ^S" ^*^= ^ *&* £>*\>- 


rrv 
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J*\j£ iju-JaJI j6\y J*£ L-* <jj N LjN Uli Nji~ jju> y>j « aL'LI! i?LUl Lu* » {^ill 
frlr^i]! J oyblk jl i^Jii* ilil* uJy; 01 ^^jCj 4 aj;L-J1 ybljiaJl tJ l^ a*ucJ1 y»l^l J 
^?L, j^yJ <^j** A>-jil aJIj Uj , SybllaJl jl A*jAidl dJlfc eJ.,a.T jJI brjll 5Jb OjLtu 4&jJ-\ 
fiJut jNi L^p IMS 4<lojjJ-l c-i-^j J -uJti^L-J (^JJi (oLJlJb^ll iL^-jl) a^Ij J^ 
t ol^* J ^!>J-I «-Ub Ajj; J^l~ L* Jp Jb*-UP ULa>- iftfcJ! Ujjbt Jb4 olf I <_JU, aLJ-I 

b"L1^ ^ jy^ Ujlp fcloljJ-l Jm; jJI a^I aJUI «I>0£ <£ Jdt U : JUI j* aXjISL* 

. ? AJij^laJI o JL^ 

Oji 0- ^rj^i orV ^ 1*1 ^^ ^^ ol f UJI ^1 dLJl^w. L^>JUL ji\ £*J~I j^J 
jJcj Ol Ulj ( OoLi jl ) ft 4^>ry )) l^J SybliaJI jl <L»jli:U aJ£U ^p Jjii aJU-1 aJUb ^j 4 JjJLJ 
01 djJ\jjj!l\ ^Ji.M.-iTl Jij . ( Ajyjjl ) (( aJL- )) 1^1 JjJLP 5ybljaJI jl 4^kil jP J^ajj V^i 
Sybil* (J>U^TI JJ Jai Jaj-Mj i j&j U\i AycJ* 5;^^ AjyJaJl J jl^iaj aL'UII ^^ *^T 
t ^^oJL jl Ajyj J[ AyuLt j^ aULAI ^j jjJu <jl 4 f Lp A^ 4 A*L*waJl C^ApUJIj j-^r^l 

<lL fc br 3i dKiiJl IJub J aHu>w* > aL*U1I 01 i^iJl oU^JI aUI^ s^I^i k Ojjil aLV ^ 

OL^aJI OLJldj-iJl fUil 01 Ji l>-> U \jj*j |ij a^wiJI eJLA ytl J OjJLpj-iJl j^ ^ 
JU- J Ajai^i* aJJUII 01 \** \*-jfy Tsung Dao Lee & Chen Ning Yang ijl^ J 
OlJjjAl l^ j^i; jji 0*>UUJI 4^! ) AjLjwaJi J Ul 4 AJUiil^ A^JaJ^ l^Je>j^\ 0*>lpUdl 
A-^yiJl d A* ja JUy UJ L^ S.WU jj . ^ cJU^ Oij . AJaA>*> Oj^J *>V» ( cA*jZij£\j 
hS\ jUa7 c^JI oJUb 01 \rtjf- *~>j$\ M t C~bj&\ (i^ jb ciiSla; AjUp J^L C-^-j^ o>^ 
tfi ) fllf VI lJUb ^ LgiUaJ 01 J^ Njb 4 lg-^.d» ^Jb l f u^ *\J>1 \^£\juk Ulf I U J-iaiij l~f 
j^Ubul Sj^stf 01 ^ ^fetftUl lJUb 0V ilJUll J?Utl lJUl jw>|^ J^at siUi Jj * ( W- ol ^* 

oJLJ-l j!AUi[l aJLJ AiJUt 5;^. ^ sT>l J 4 Oir-Ji oli lJL^JI i\y ^ 4 lu. a*J&I 

* * * — * 

Sljili 4 ( l^ i$Sy** fl l^ j|y» y^l ) Sl^l Jl <*-Jlj Sl^Jl Jw Arj«l* a_^?j ^JP ijip l^N 
. ^^^oJIj jj-^Jij AAJjadl bj Ajtil ol^l cJLaJ 01 0j^ j^ u>***JI ol^l cJ^ - 

alf I ON aJp j-k- N AttLil ilUl Ij^. 01 cuA A^ii y^l Oli dUJ^ 
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^JlL oljj j\j+s~>\j <J\ a--w-jJIj yij^\ j' A $*~i l£J^\ twJi^li t C-jU a^,-- a^> Jl <L~JL 

. ApLJI ^jLaP ^ cJ>ij d\jj Ai* J^Lr^l V^r^i c£^ S-*LA^ ^ 0^*" (J ^l—Jl t-J;Up j«^y 
i^Jl^il Aplki^L jlxl Nlj OjJjc* aJ^X*JI AiblT jlj tj*Ja}\ AP-~j jy~i f±J^>\ jl .^ I-Xaj 
*-* <JlL i^lJl jl J.1..J. * .AjJLPj t aJI <L~JL SjA^ai* 7% ;.,r? : ' d^jUo jl« A*»l5 AP--o jj~-j jl 
oLf 1 jli iUail ^j^JI aJU- ^J 1*1 . I jr i^jii* dj^i j&>- AiUdl aaj^ <j**>^v </l apLJI ^jUp 

. JJjZM L-O be* L ; ...,i l*W»J ^£jU-l (J jljl>0 AIP-— A>*I*« *■;."" 

j^ ^r^J (apLJI ^jUp ^j-^v 0*1; (^1) dJ-^ -A*Uj j^J .iJU* jl jMl ^yi 
^pSsjy l^>»i* jJLj Sy*/aM fl-JUfc (J AJL**** jl j^>- (J i*LL* bytt* o^JaJ ol^ll (J Ajjy^aA tjly* 

■>Ux* j^i UJj j^jjj c~~J Sljtl J Jtf~Lp yij^ hy* ty dJJJJj t Uajl apLJI ^Up 
IAaj t <A^ /IUII U A-iw^ jJI \4~J6 0^!^ £**£ ^ ^-^ Cj ** 4 ^ ty ^ 
a^Jj Jbt-ji jl iiJttl J ^s \x& liU- jl Je Jbr-y jl jS^c M sTyi j ^lUll 3^ jl ^j, M 
LgJLS" Jy^iil JJa^ dJJi l-XP U-ij t l^siJ oLJ-L S^Uail uLJ-l A-i JjUu»J lilp j^^t 
J>-^e jj>^o[ aJIS" eip^ Jjyj^JI J* L-jSU* j^ll jjui ^JLJI ,l»./>.1I Jp Ul t UU- Jp 

.^lil JIJ^II^ 

J^j Ui . IgiXfcj olwJ-l JpU; JU J aSUJI—aI^JI J^U^I JJ jNl jud 

jl If t j^j^l Ujua*; JJ iJUJI AilUII ^LjJ jjte jl JJ a**-I^ 2L-I;3 ^j* jl j**- J^U^^ 

t O^UUJI dlA r bj.^7 ^Jl AiUaJlj u^\j A^uJLil J&U^I ^ t a-w-LNI iU^-Nl t?3L* 

C-J;^i 1^1 L;.-' d^i-^? ^^^ dto ^fr^ y*!^ (J ^*Ua3l cJj^Lj ,S>Jj t «^->" Aiyci L-3yu OJD 
^ jjSj AiliaJI Ol^ci AiUaJI aJUJI oUm^I ^Lji J UI t 5jy*il JaJJ aJ^SLJI J^JU 
oJLA ^ AiUaJl^Ai^Jl J»U/l lJL^ lij J-Jaj (Ju^i t 5^*il aJ^LJI J^JI Ji* 5^-T L^jji 
^ O^pUJ ^^ „^7 ^ill SybUaJl aJ ^^ ^Ul oU^I Jp UOi IJli^ J^5L) aJU-I 
Jic A jl (^/^i! U^pj 1 S:>Jl£ O^j jj^^ ^' < Si ? *-V^ (O-^" d^^ jl oU..^I 
AP^jf Jix B jl ^1 _A vil^i" gjrt^ au- Jic Bj t (j^L- J^jL ) ^>* (< >^>- a3U 
J| AiL^/L aJT^I IpLb t^l) aJS^I IpLU (oU^Jj oUj^j oUjJ^ij oli^li) uL**> 

aI^JI UU» cJIT" dj t AiUJI aJL^JI i^U^I Iju- ^^^ A aLT ^jLj (aJ^SLJI i^r 

l\p Aki^L* AiUaJI c-b U J%J\ U^JI J^jl^ liUii t aJ\^\ aJU-I Ailk j^Lj aJIjuNI 
y> U^JI J ^U-l J-Ull jl ? A-B ^Uil alf^l J f l B-A olf Nl ^ U^Jl CJJL^I 
d^ix^ J^Ul jl il tB aJU-I ^ yhj aJ^LJI j^jUI AJbT x> AjjUilj aJjSLJI A AJbS" 
( ydbT o>f J/aM ^* ) aaIW.1 AiliJl jli Io^jbj t yu^»l aJ^LJI Aib5" ^T jj^L Jl Lib 
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y* ^liJ! dL-by^l o^li o^> jJ-bj 4 A -ULU L^pl ^ j£\ ^ vV 1 B ybLl ^rfj/^ 

JiJl J^l JiT lij . U^JI g^f ^ 3bjJ Jl ^ ^Sf! o! ij t U^J! J ^lU J-UJl 

cOJuiTI i\ S^^aJl ol^JLl Jj iillaJI aJWI -LJj&i iujftl J OLbAl L ya Jy cJi>-jJ 
* * . 

^iy J c-i-i^ri (f .ttUi, a^jJIj o>r-% y=&i J^* V>yvi (Z 11 <y^y^ W* 

Sjij-^Lj 1$ ,..di uL*-J-l aJlA C.-»)i>i Jjj 4 ( AlbS^ JliUl 4j^Aj <-J;L5j Uj Oyjji\ il^ Ju L^JbS^ 
OIj^JjIj ljtS> J* Ai» J J 4 (Octet 4J$1 ^) _L l f ^ OUjjjL 4j\i j^ 4i» J Ijuir 

objJuJl » dJut j^ JT oS} * ( decimet AjjLi^Jl ^ ) _L l t ^*- ( j>5l L^T ^Jl ^ ) 

i-jLj^JI l^^j^wdJ Uij c-J, vy olii j^ *jJli t c.jy If" supermultiplets (( aaU!I 
4_JjJ>J i-jL* j^- oJb; ^t* 4j\^Jli <t (( strangeness ijl^p » c*jy ciy* 1 -' ajL^j 4 ^Sj 
E°j E+ A^-ill y^iJI ^j 4 ( IJLi ) A 0 ajoLW ij^UNl ^j 4 ( Oj>j 4 o^ ) 4j^-i^ 

. 4*^iJ ^-Ir'^ J p Vy A*» j£j 2 — J 1 — , 1 — , 0 J*j (( AjlyJl )) ja ^?w? Aj^JLP 4-*-Uj 

iJLilJ 940MeV yi ja ibjj l^Ja^j ^^j t ajjL*jl* o^J ^iS^i i^y i*» J ^L*JI JjT Ul 
V^j Ul.1 i^^l oU-^Ll ^JLjjJ jl ^ . ^1 yUsJi a=T ^j 1321MeV Jl iJ^KJI 

^JLP i[ 4 i-jLy^Jl i^wJL Ai">U U Jj j^i^l J±r~^> ^ A**>U Vj A^y ISA JT J OLS^II 

t^iaJl Oir-^^ ' 0 yh Aj^U-Nl AiiU ^ (^jilaJl 0>r-^ ' 1 ^1 ^Ua-* c£j>^ ^•■■j.-^,ii 
. dXJ^ IJ^j 1 y> V^tU t^jalaJI 0>^b ' — J* V^JLJ 

t^slaJl \ f L^j ti* a>1, ) A", A 0 , A+ , A+ + : UVjt A>y Olii ^ ajj[J^\ U&Sj 


facebook. com/ketabme 


5^, ^) fi- 5 nAj\j <(2— Ifjjyb _L gyjkJi W^-J er^)*-^) 2 "J 2° aJLJIj 

* * 

lyrj Jp ^^ JL-Tl; Jjl JS" Jij . d^Ni ij fc Mi)l iji*Ji J oU*J-l lJ^ Ji^" J ^ 
aJUJI oU^il J Jbrj U y> t <J^Ji i^Nl JUaJ rjl> ( ol^KJI j^p) ^^-i ol^L 
aSJ~\ Iplt ^U ( 7T-) oLj^J! j^ oIpU^I ^> J>-b U~p Ulok^l cJJb-l ^Jl iiUJl 

j^-b J,], *ljOa-^M IJla <^ii Jjj t Syii**J.I OU^JI ^j\jj 4.JL- 4i>i-i» Olij l-U- 4*4^ 

ir*' ^jbj 3 - -^^-^ <^ l^ ^(^5-^^ T " '- ) >-^ ^~* *^ J-^j • ^y^*>» LfU>*-i* uL.»,..» 
>r^ll <p\iJJl L^ J^J J^jj t Jj~Jl 5^-^- AjI^ jP JIJjMj ii^ijJi ^-^ Oi*-j-"-^ Jiv' 

jy^J-l jjiA yl <j^ N j^Jj t jjjyi jjJI *UjuI LjLw j^UjjNI ^>*jf ^ jN 
t K° Jbjjj- * y j^ Jjj*- y* >-% A ° y^ ^) fyik y lAJb-l J^ J^ U^ Jju-l 

P+ +ir--A°+K° :^Nl ^J| 

d-Uy dJL. ja iJjf ^^j J^t! 4j"L?- SJLt j53j t SJbJLiJl S^ill jy l" j^ ^^J Jl t^Ji jSlc 

SJL. JjL ) L^-J c^JaJl 45^U; ^LIpj (( L^ j> U^^- 4^—J Jl oU*J-l ^k)=* ^ ^ 

*±j* dJ&Ju j*j— 3-bJLiJI 0*>UUJ1 j^t jp dKii» Jl j^lc N JJL3JJ ^i t SJbJUtJI 
ji t^l t4j!yJI JiU^I fjip £. .Ju^i Jp.Liii! jj^k ^ sli^Jsi 4il Aj ^f Jj _l-br 

. 4jL«u^!1 IfliA^ ^ o>>* J ^|/J' ^ijJ- 3-bJLiJi o^ApUJI 

^JL| ^^t lil JUj Jl j^ ^JuSJ 4^1 O^UUJl j 4ii^ 4jlyJI CJ€ \*\ j&j 

oL. r ^l Jl S^Xaj yMi Ijla ^li JLoJ ? 4^jJL*> L^Xjiyt ju^> ^ SJj J-i 3y r^j 4iL A° 
iSj-^xs* -X^\j 4 associated production « ^->L^ r-b » ^^^w" rjjijl *j^-^ J J^So oyJI 
4j!yJl J^JliSlftj . 1 + v^((4i;^p))jK 0 ^iy^-SflUI t — 1 4-JL- (( 4Si\jf- )) j A° ybr- jjJl 
< Jjyj^_ Jj^! r- jjJl Oi^ K° j A° Jjy *~X j£j JJJJj t L-*-Uy 4-i^P J 4iii>w. 
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(bU, Uj^ ^1) Lj^l J^ ji j^ ^ jtJi ^ JCr V ^j <j y> -fc, Jjyj^JU 
</J 4*1*6 1/ J>i ^ JLb ^ cJj Ji Jj^JI £ bt jiJJJj <L JUWt JLbj 
oj^ J»Us>^l £- ( SJbJii S^L dK*) 4p^ dl£b 01 4-^Lc N illiT A 0 **J?\ 3 <> jj^ 
ii-iutf *yu iSjop dl£i* Ji <u£r t dJLb J^4 ^ bl j t K° ^T ( ^ rj y> dKi; bj N} 
l^i?Li^^ ^lyJI c c-^Uaii ^IsJI ) ^Uli aJUt Jf ci>ol Jij . 4jai>u* j%P 4j1> £. ,ka 

4JUJI oLp^JJ j caJy ^11 c^l o>)l oL4! JS3 A° sLp~ J> ^ ^1 (^ 

. JyiJi IA* oLjLcj oL~a~*J ^W : >" c? C-J&ij CJLSJl jJ! iiliaJI 

^iji Jl ^xr J* Ji 4 I^IS" iLiill otj^LJl oJLfc 5/j *-• oLiJ ^jJi iJL*Al cJlSj} 

iWjb UyU*j cA,JLll iSy ^ ^ U—* ] **iM^. cf^ ^^ (**J$ J*) V-^ j*^ 
l^JI Ji l^'iT d^jU^j t Robert Hofstadter JAz»Ju* Csj^j Jl -u-A^b * ^^jbj^b ^^^ 
oU^iJI ^ AyJjl jol oL^ /^ 5jiJJ> ^a UJj iJjl oL»^ C-***.J C->Uj£)UI Jl LLL* 

I Jj^- <Ja~io oUj^>J| ^Ijj^Lxb W^JJjJl **4 yJLu*ui* ^w* i| c ( oUjJ&Ji ^1 ) ObjJ^jJlj 

4jJ Jj aJ Ll>-b 4*j !Aj <iyd* <laij ^pJ J^Ji Ji oU^Jl j* yt*A\ oUj^3^/l 
1^-j c-^JLi»i*-l iiUc* c-^l^ ^-*y^l -J^ . SJJbc* Vj J Aii>« j^ ^Jp 4P)^» i>tJi. JiU ui^ 
*S-jy C»*J J^l>Jl i>x-i< Ji 4 ( 1 JLjt- iAr*-f- J ^— oLLp jl ) t IJb»- 4*UaJl aJIp oIjji/>j1 

AiJUll oiijJUll j^ ^LLaSI ^ AJ^l a£» ^jJj; ^Jl OlijjjUl ^ dyj\j JT Ji Jp dJLb JOu 

cjJb; ^Jl v-LNi oLm^I ^ ob^JiJi oJu^ Jl JJjup JJj c Uli 5iJbi ol^-i d»^ 

. 8iiu jr i^. 

jwLrjJJI frU ^ ^^Ji Ji* t L^ol J JI^Ni ^-^p Jij 4 H.Kocnigsberg ^^wJuJ^T Lj^ 
gjlJuNl -uJ*; £*>jtjj ^j&j . (1) jy^ 4*^*11 j* f-y Jp ^ail) N A*d\j iiUilJ L>- c j^jUI 

r-yf^ c frL»j^Jl^ oL^LjJI J j_/ d->- 4)Ji^ ^-^ y^ c? ^^* r>^* J?* J^* *uJ*J 
^jJl ^ <^C» dii^Ji Jj/sr ifTpi ^ ^^* <u * ji; f ^* c5 J^j 1935 -U- ^ jLui i>-jJU 
CJ^Sj . (1) 1938 j»Ip J iivJjill *ij^Sij jii^c>-lil ^g^j-5 ^ J-s^t>- d*p- O^w^i 4j«>U- J 


Xi\ 
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* # t. J, J, 

LJ aJUpN \a*- *jS SJtfli ol- 1^1 jyJ ijLi}* ^j c ot^^^M (Ju-ixJ oljjJJI flJLki^l 
JiiJ jy^, yai^ijh ily 1939 f\* Jj . ^iilkJI iJUJt Squill olJ^Vl Vj lf J ^ 

^Ja^l t yjU J^ Jp (yrJ>l yl j iJlill 4J.UJI i-^Ll SO>_dl ol^l cJ>o jl Jl*jj 
g^J-l -^^r^ f** J V^JiJI f*^ 2* , ^- iv4 \)***i -^ Jl y-^*-^* ^ ^ j-A>-^ c>* >^ 
Lb ^-j»- j-ajy ^/^ <J -ij^*Jj j&l*il C---C* j Jlj-Lp yjju-_U J->p Ji^ t p-t^jy? *j^--~*j 
C;\jjL ^ U^ua* bl-Xp jjiai c ilx~-l jlpLw* JvpJ jy-*^ Jl ^U- j>>- <2) *-r-y^ ^V cf^ 
A*S)i l**\j ^U oVi j* ol^l al* 01 Jbrj U OlPp- f i (2) (^JL-iL <>-j>^ fjp**^ ^ 

. < 2) olj^\i Ji* ^Jtll oL~4-lj UIp 

f ^-11 jlS" iij . 1opL~* lilu-l J*jJ }jyL\s~* iJSo JJcl.*Ja j>_dl 1950 fU-Jj 

_JLa f JL^J JLii yOi-oiA J-^j UJiP ^U-l (y^l _/• <r>j*il ^ -^ <*UaJi JUJl < Ja^\ 

\^aJ6^u^j jl £-l)a~w-l olj*^ d^LiJj &+,0j <j -IpL*J jy..,^ j U^b ^1 A^yj-dl 4jI;1$^ 

iJ^jtJI Lgi*y ^4^- » <3->l 5 j>^j * (2) oL^J^Jl J 4_jM.Ja.AU yj-J|^ 4__>_-Jl f jj-J 

OlwJ-l *-* jO—J-^ J^^i *-*5^* cJu-u ^-4J <**-^ )) l^-« JS' jJI (( <*J^1 L*«Js^>jl 

jtsi 4l^Lij 0^J_xJl j^o- _Ju^) i*U 4^1? r_*^l L^L- » jl C-*£ (( J^-J-i ^j ci/*^ 
J 4i*jJ ^L^ill J Jjy SjJU- y^u-ijb Jl; 1961 flp Jj . (3) « -oy fiJLW^L a» jl j^Lc U? 
3^U ^ jJSCi l?j^> cJ* ja jUJJ^ jj^l^ j^jjjl jl )) AiL-w-Tl U-*- Nj oUy_Cjl JUf 

j^Jl jl ^LUiTVl lift C-Jl -Uj . (4) (( <Jj^ 5-U j^ jl**>U -u Ja^s Kpry ij>_i ol- 
. (5) JJ ^ _^»l IT L^Jjt J^ ^"ja-a-.S" L-Jj IJbr jlJLijt4 jL^,.v l>* jj^JI^ 

*\JU*%i*#\ Lb ij 4 i^jy^JI yJLx*-jiA oLb jj-^ uLw>>! yLjJ Jljj \j 

^ JbLj jl 4j_Cl Ailb JpI jy>_JUil a-JLI jlT US} . dl^Jl J Aj^yiJl oUj^iJ^ oUyjjJl 

* * * 

ij^>_Jtil OU^J-I Ailb Jvj ijJ^ 4J*>U lil iSLfi 4 4Jbl^l ^Ju jl Jj J^.^1 ^JL* Jl dl^Jl 

aJI 4_-ji; jjc~.Jl* 7t.7".**l Ji^ . oLjj^-xJVl jt*J <-^L^ L^ -Jw?y jl i \^s L ?i\ a5jJI ^x»j 

dip- U j*Ja£ olij(j-il dJU» Jlj UjU ^y*il »_J-J _/• ^--" j9^ -^^J>* * ^^ ^ C^- 

(f t (7) ol^5Lil ^ JpUJI J A^. j^l r y; ^Jl ( 6, (( U^jLoUjj-il^ rho jj — oLj^il 

t$pL>jl jOl (J l^....i't AjjjJI d^lil *J±J tJi-S' (^aA^I^ cijJ' <J* Jb JjJI ^Ujl JJ&uJiA -*li 

rir 
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( -1915)/ 


*-*jO> 


. « otf 4~X 4^y}i iili^Ji d£& (jyi\ £\jA $ Ul t yUoJi ^^ L^JJ l^ 
frLjJ J u^Jb- i^JUl *^yi ^yJaJl jjkJl J} Jj^JaJl 4jIJu yOiw 5 .* vjl^ CJtf' JUij 

^l^JI j-yijl «(q) o^i^JI o>;» 0^1 ^Jb ^Ulj UUJI UUJI oL^U 
Murray Gell-Mann OULp ^ **• £+*jb\ \ Ju* Iju oij . ( oljjAlj oU^UI ) oU^JlflJ 

JT J (o,Lu% iJ^I) i-P>Jl oLtiJI ^ ^ otTJI^JI ^ UL£ ^1 4»U 
fr-it J-*-ia (V^ Brookhaven jil*^ j^ j OjJ\jjJi\ IJb 1952 flp ^ . 4~-*l 




a 4j ^~ ^ ^> p-i iij^r # 
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500McV ju \ ^l^T rjJb" SJbJijr oU^m^ Ui^i* jlS" ^ ojj^i ioUdil uUJ[> I 
cJ>*- U jUy- >JI Hyperons cl^jwAI as oLJ-l aij* is c-^ -tfj 4 1700MeVj 

4 :.„ j> iupy aa U^tjl *!ljbj t oUjjlSsJl *-* SJLio JpUJ ^U^Ji Jl* ,J* 4 500MeV 

Uaj 1 1400MeVj 1 lOOMeV ^ \^T ^ jlyj ( L^jj l t ^ M >t U j~- ) i aL£ » ^-^l 

*.iA JJ ? 4jLLJI ^ fuj\ Lpy old Jp <Li~JI cjU^U! dJub ^ j^i? c-i-^" (jj : J*.L~i 

aJjLIIj t-L *-~i; ijwJi^ 1+ a~UJ cJj-^W ^l*JI ti-^lj 0! j-~* If toU^UI 

^-jj M i^-sJi- yjuiij i)y^ ^t* ui-Ji ^j 1 1 + , o, l- yii^Ji i^u^ij -ji + 

oIj^jL!^ olJ^i^Jl Vs-t 5j>saj IfJj Ijsro ^Ji J^3l 4jibil Ajj^l vy»)l cAla)! UJL>-j 
dJUb jj^j ^3 ( ^yS -3-lP ^ ) t£/ t ' Vtjs* V*^ >*^ S-Ua? I JLSUj * <i*Jl « UJiiJI 9 

. *S JLLJl ^b>iil : L^j ( aULu^ Sjj-^jj ^j) 1955 pip ^ L^E Jb-lj viij <J cLJUJI 
Lu* LlyJl di^ *^>oj . jLJLp . p j S^wJtJI ja \fy Ujj-^a; ^ lii K.Nishigima L-*wV 
i-iyJl oljjs-JI jl JyS ^j 1 1954 pip ^ A.Pais j^ . t A]k>^ <-«frn\ Jj cJiT J^U^i 
l t o*J ^a; ^J ( A^lyJi ) iST^jL* 4-^l>. ^ ui^-j^ J* *jjf 4>^J 4 jjl5^ J U5b aJ^; 

Ci>-^1 L«JUp jT . « ^j»-Udll r-ldl » JLju UJ li> ^j^i aJy ^^ ^ij . ya-^U 4jjL^ iJ^JI 
^ oi^l^Jl ^Op J^Jj 4 ^l/JI 4>*i J^4 ^i «^> iljl^T J^^l 1964 pip o^j^l 

Ji* ^1^ 1929 pip ^ 4>^ ^i^" J ^Jj -Aij t t^jL-^ ^-W^ ^' OUJLp <£^» JiT 
1V48 pip ^ ^j^lSLSI JU jt JL*y ^Ip iL^ULl ^ OiT 01 1> ot*U-l ai^^ju pLiU J^ 

^^Iwy-iL-U Xfr** Jl jbf (wJlU 4jL^ fcy. ,. M ,7tjj ( j*Ov*j-i»L-U J r-^y*5 Jl (jil^j j^lp 

ily 1952 pip ^j . ^3 ^ oi>u- ^»% fc jl« UJU •i ; ^i ^ d^- (MIT) L^J^sU 

(^j^ Jb d-j?- ^pl^Li a*«U- l? tf} £ij\ ^ir^l ^ c/^"^ a ^ 1 ' '"^ ^^^ 
yLi *>Ui ^J d»W i^j ^ JUU JjJ 0^ . ^y c^* C-L" ^1 ajlJI ^t 1 1955 pip 

ib*-l u-wai* Jl ii*- ^* Jil <j (Jjj ij 4 1956 pip ^ Lj^L-L ^ <^lySoU \JjjaJ^ X$*a 

iJUa Dl JULp j9ja>\ 1953 pip ^ii | OL4-1 frLji J «U Ai OlT ^JUi pUI mJLaj UI/pI 
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O^pUsM J 4]ai^»j> JJau (( AjI^ )) ULf iitf 4jLs*> dJLLc jJI Aj^JJI C-^- o U.M>t l {J oj*j 
, (8) (( LL^waJl 0*>(pLaJl (J <Jajbht> C ■ ■■;! ^^ij <• ^..^.k^SJjj SJbJLjJl 

J olj-U j> ^-U- )) *- ji J JLpL-j oL.,^il^ oLu*j;Nl J i^k^all SylSuil uLJ-l 

oL-waJ Lua*. Ll& Ne'eman OU-J J^V^ 1 J 1 ^ ^-^3 ^^ Lr^' 1961 f u 
IJu* ^ii (( ^$1 ii^k )) jLJLp UUo ^jJI^ Ijl>-j^ Ujt.^7 SJtJUj JpU^ ^jJI oU-J-l 

}) (( iL^.L-1 oNl>- <j^*J (( ol;^J )) l^Lj U^Pj AilaM <U/dl Ol^J-l j* jyu jj*/a'\\ 


(10), 


dj-J\jjJi\ Je^S\ Ujup L^jJU (o^JI Hi)*) jULp U^ c-~JI U Ol^-j 
cJ).m.s^t <la>- J iijJlLl ^ i^Ji Li I . 1964 ^ Ip J ( aj j^Jl j-_- ^JJI ) fl- ^JLl O^j^hJl 
« o^i^S" » UUo Ji j£" ^^^ oLx-i U 4,jad't oU^^r- iJL* jL ajUol cJl& jLJLp 
yjcs )) A^ai J (( il>U ^i~~. J*-N o^i^ aj^AJ )) aLx* * yr«-~* f^-** J ^^ ^ ^*^i^l 
*JL* jl jLJLp ?-yil aij . James Joyce ^-^ ^^-^ L^L « Finnegans Wake ^j 
r- J*\ If 4 (strange) s vi/^J (down) d <U**j 4 (up) u ^^Ip UUo a*~WI J ^^|^ iTAJ 

4 i^Lj^i cJlS' aaJI d-U jl *-.j . jj^3Nl I>*J: (>• — J^ — W <<* V^ J^" ^^ ^ 

»jJb" L$JLT jj£jl 3^U jL ^Uu^i ^L- U£aj . iJL^JI i^jJl SO^-j j* l^L cJLi Jii 

->>J *Jy- AiUfJall *b oLJ jp w^JI jl oLI iJjU J| uj-%-a)1 j> ^-^ ^-^ L* lJUbj 

. (truth jl top) ^jijjJl t iJjI^JJ *SjsLl eiU^fL 

Ji <j"^I^ LLp Jju 1*aJu>s> 11 ^1 ja *pj\ Jp jULp UK-^x OjJ\jjJi\ JL- aij 
4 (top) t ^jj i j (charm) c j^a*j (beauty) b J^ Ji. i^>*p fi Lt-L l^j x^-y f+**i &\ 
Jl SjJIp j^J U, oUJ-l frbjJ jl j> jyJ\jjJi\ ja bJLp dJL* ol^i^JI 5^T c-iliU 
( o\£ll iir^) aJ-^NI jULp ii^ jl Nl 4 j^l Ijl* OLuwjl J Jtj^sM j> IgJt^l L- 
ijijJl j»jJLiJl A^^fel J jULp ^-J^ijl Jjj . oU-wwJ-l ftLjJ J ij^yi y^?- Uji^p Jp c-Lt 
. 1969 f Ip ^Ljjiii J.y 5^U- L>j JL If 4 oU. r JU ^1 ^j J ^JL^p J-^L 1960 ^ Ip 

olS^l^Jl ^ j&y ( G. Zweig kJj . ^- iliu*v. 5;j-s^jj ) ^-V* OLJLp ^y JLSJ 
ijiJbJi i_*^Jl ^ e) i_e 4jLb^j (u) iljl^jl C(^ip| ^j (Lj^ If jJi^Jjl) 
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Ji-. 2) dud ^Jl <ul jjyJi jj-^j c (Ji~- i3jl^T lj c^JLp 4,1^ 2 ^t) udu iSJti "LJ\ 

J <^>*-i yu^?l l)I o^i ,Lp IjiJ^J JJ l^iT p^i bjj&ty h>^Ji ja iJyr oU>iJt j* dj 
djSs Jl u-£ oL^wJl ^fr Jij j^-iSCJ^J e i>*jJI ^ (^>wJjl ojl>-jjI) 4«..M 

5^>i OJii *iJLJJbj 4 4J^>i-iw* olS^I^ 4j*& ja cJJ^J CjIj^LJI CJIS" lil (?w)|j j^ ^) 
^ I^S" «-U»l i^jJl so>-j jj^SoVl ii>wi v^j -u; 1 4jN ULw iJUiJl k^Jii\ 5Jb-j 

S^Jl y* otT^I 4,>J J J^UI jl J^l&JI J J^Aiil oBj^JI dU U Jl dU ^ 

Jl ij>Jl d JJ» j&c V JJL5JJ 4 3L>y I Ifi^ ^p *^ *J>yu' N ojiil o Jj» ^ c SJb.XiJI 

j ^ii ob^i j^ ju jliaT. j^ui j^b otrji^ji ^p lsL-i^ ijy* J**; 

jSf J< Jill IJUj 4 u 41^11 a^ ^ jjSl d 41/JI iLT Jl jS> 4JI lap UJ <ij^ 
<^J1 liiSOi J^J Jl gj£ JIT j^ J < u iljl^ll i^ ^ >^1 o'li^JI d £j\£}\ 

. y^ll J *j*Lj Lf^aj i>*-lJI jN t <£j&\ 4j>*jlJL! 
Jl f,y ^Ul o'$l J o Ji'Sfl (( a^JI )) ol^UI^ A° j^UI aii'l Uj^p f 
4 dJtt £j\^ syrj ^/iil\ l£ i 4-jy^l oli^UI Vj jyw^LJ juilT byu 1 dj u ^IsTJI^JI 
td iJjI^JI ibT ^ ^Sl a^3 4J <u^ij (^lyJl J^f) s iljI^SI tyy jtjM 

• 2 — oljP Jl 4J S J£j^ *y^~33 4 1— fl ol^P )) Jl U dyjj t J S J*-\j dJjS* lyrj < J**y 
I^a JT 5j1^p Jl ij\ 4 dsd j* E" o^jj dus ^ A° Jj^LU i-^l^ll 4-jjS^il Jli Ii5s^j 
J ) fl- ^I^pj 6 2— Jk sds 4-i^J ^ JL1I S" uJLJI ^fi-^l 4jI/ Jl J^ J 4 1— tc* 

.3 ^ SSS 4JVJJ& <^JL!I ( 4j;IJLhJ| 

SJIj^I <u^-i c?-^ q" o^U^ 4 iij^l c^l uLJ-l Ji> t (q) ijjiyf JS^ Jl 
ajj^JI JU liSObj . *Sjl^l iil/ ijlfl iiJl^ ol> JJLJAS} c 4,1/JI o>^iJ SjL^NIj iiJl^ 

^Ux« Jjj i ^jb d~u~d~ 5 i^J^ iP ^U^« Jj Ji^j jfc » r d"u~ 

^ 7T + j 7r°j 7T- ol^jil Jli li5Uj 4 ^U^ 4?!^ jy 4?!^" Cr* °^J^ (V^ uJJbj . n* 
4*^i; ^Ut* 7r° Jli jJJJ — j 4 sr-g-J/Jl Jp (<Tu)j (d"djf u"u) 4(u~d) ^^-Tl/il 
_ l^^-w- (^1) 4-J^yiJI oljj^UI ouJs JJUj Ul . ^pXjJl ^r^J^ ir + ^Ua* y> ttj 

Jl ^1) _L l^u JT ^jw- J^j Jl ju V olS^^Xil *_j-ft- Jl Jl *-j*-j! JLii ( — jl 

riv 
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I^jw^j 4^1aJii . iL'U S^Ij} ij^laJl JLiJ j C-olj 4-i^l ^j|^" cALp JU^ UL^il 

1^1 Jp u o^l^Jl x^ J^Uj k...Jl >X!^Ji Tr^i ij t SJb-lj 4~-^i" 5JU J IJbrjj 
.J I Oljjj;Ul 01 j^Ju 4jjULI dJL^i c S OfeTjIj^Jl} d.oiS^l^JI *~tr uJJiffj AJLlJai* olJ^i 
01 Js£ N c 3j^ ^l>jd £&j)f WJ ja j\ i ij&.\ 3 <JU J u otT^ WJ ^ oJb- 
(JJjll ( A-) Oj^UI ^UJlS} t uuu ^ jJJll (A+ + ) O^UI j«.^t ^LioJI ^&> < Ji>-y 
Will o^^xJI ON c la*- SjjL *UaNl J JjL iJUij <ju>j;UI jjJl* 0^ <j>>t*Jtt - ddd j^ 
o'UaiJl 4JI3H ^ 0jj;UI ^ 5-^^ ^j^b OULp Uj^t |f A^jj^JI ^jbJ* J **JLr*^ 
0o fc l Oli 1 A-j A+ + 2JU J If t U{lk> Will o^l CJIT lij j^j t l*~* <~-L-Sfl 
Ol t—*£ Ol^i^Jl ai* oL»,i c aJb-lj 4...u ? >«* ilU- J Uajl UjSsj Ol Jo N JiNl Jp l^ 

(jwsTUi* juJI <j^ l^ O^o Ol j^c N dll.il t aJ l^TU- jl y^-^J Ljly l^ JT Jj£j 
jjUall vlJldl iijl^l u*~* <^H *-^J • lr r j—* 5j Hj V* 1 -* V'Udi <JU J JblL l^ 
3Jb-l^ iw-L-l 4JU1* ilU ^ U* o&^T WJ i^-j J^J^i fciAiJLJ : Uj^- L^a>-N Ljl^i UA 
^^jUJl Ijla «^jl*^j OULp JI3I Laj . Jj-i-» js^ ^y J^J^ ^4* t ftL&Nl J JjIj Iju* «-• 
£J% J dj£j s, d, u Will olTJi^JI j^ iijj/' JT 01 J^S; 4^> l^^iil ol djXUif jt 

-, * * * * 

. (( O^iJi (fJtf- I) 4-~4J A+ + jjyUl 

^ , i olygU. » ^Jbj 1 l^-j (ji+ o^LJI l^) otyyJl 4-U olyjjf y»Ly. 
S^Uil oy^l o^i, ( JjjN! ) b_, ( >ill ) yj ( j*^\ ) r : iftbll Oj^SlI ^' -^ oT ^ 
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jUdl) b jUII j, \i\ 3 r j,_UI oLJ^UJ! j^^I J*- bl t ^JJiJ t & jf y jl F 

jji J ojoj t (( y-Nl » Jl J jl^- 21,1^1 ^ ^ ^ 4 « <i;j' ft 4^ 4 -^ f ( G rE H -J I 
J^Ul J^ g;iJI j^JUJI Ui (C Jjp\)) Jl (ty-Sfl)) j, j^UJ! IJU jlti ^JJI d^i 

. D ( vlr ^T) If* ^j^ ^ J* OUaiUs jtfy j^UI Jju" oL^JLp 

jUy- |r 4 iiiK^I^JI Oy a*L~1I iiolajl UK *bj? If JLi 01 ^ UjJ a-^U 3-bJLiJI S^iJLI 
. _y^l ^ Ujl>-1 OlS^j^Ji C-i/»l UAS" yL^aJl yi *£y~j ^aituJ If I £* £ A-Jlf N j^a; U 

i a Ajlf *>U A^j^J't a>L1I 1 uiS^I^JI jy J-^UJI -bly ~ £ij-& « *^l > *y -^!? ^-^j 

lJUkj . I-U (( djti\ )) SJUhLiv* j£jC N^ji^ iJjjjT JL^ jl j&C N fjjill I!* u — >*-* 

^ iJ*^ 5^ Jp UJ c^l ) « aJ^J N 1 obUl J UJb _^Ji; jl v£ ^^!^J* 0* ^ 
IJUk j| iiuLLl^ . ( oljjjj* <^l i ^Ui* j^lj j«J 1 kJlS Ijy^ Jp jl 4 oUjjjL <^l byr JJjM 

iJUJl olPp-ll J ^y^ jl aJ^JI Ajci^l ^ iJbl OJLftj-i jl j-*w 1 5/-I oK3|^JI jl 

J U, l^y ^11 OliUaJl jl ^o Ujj LIT SjjU^ O^I^JI jl ^ N li* jflj . AiljaJl 

)^ c^l JaJi Jj^r^Ji l*^>- OjJLiy jy*^ ^p aJj j-« ^1 ilJU olitU ^ oljjj^j CjU^Lj 

r l>JI ja jS\ au ja i?r </\) dk%. 4bT ^ >1 4,I^JI iiK cJIT j! UJ JU-I yb 

. ( MotZ yy yfcj ) Ji^Ul JU-t J»} U v— ^ 


Jp ^ KQED) tfy&\ i^^jo^Wl C-pj ^ <~^^ 1 b^ 1 ^ L » ^ j'> 4> */ UQCD) 

Olipr ^ o^i^Ji CJlT bl t !Aui . QCD ^ j^\ * ^3 \£ ^ Jil <j>j oljSjy- Jpj J*wl "^p 
hr* *y v^ ij W^ JL> * i * L*-^ ^r^ j^ 4 ■***? ^'^ *^ <i s —^J- 5 " 10 V 1 ^) ,a ^ ;L ^ 1 *^ 

^1^ <U1T Jis; ^\ i*,\f£l\ JaJL-yi i/T yb £>j£\ IJu J ^^ ^ ^Jbr ^Japjj . ^j^i* dL-l^j^jj^Jl 

. dyjiti L->y U- Jy ^Ji i iii--bjOl ii* 0' lilt 
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i Ajj\i\ » SjiJI ji i lyz Ay& o^Ul J^b ir&JI ots^t 01 JJUJI ^yiJI ji If 

y* 4 ( 6 4-jjUJI 4jyL| )) ^Aj Sybils Jhj ) I^Uj UJ I JL>- i^Liu ofefjl^Jl ?c.,./aT UJLP ^^Aif 

j£ U l^U* jlp ( l^L*. <J\) L^L- ^ji f i ol^KJI yi tfUaJl *JUJI ( oLjJLl ji 
J^b otyj&J (i^Loil) 4-S^J! *JW ^ i-^U. ^1 Jp J>^U dlbj JuL* 

j^ iJy^o 1^15" OJb O^I^Jl jl Jb ol;L*II eJl* j** SI5m>»II in^i CJl^i 4 oL^Ul 

* * j, * * # 

iii^L J^a^- 06" a-S^I^S" i*J Lj^J l^«v* ^>Jj L . oj>- I^IS" ^1 4 1^ b>\j (^\ Oji 

. iJUiJi (^i ilaJ/* O^I^Jl CJ6" bl LJ 4-5^Li ijJI ^P JJ»~J 0l -Uj I^.^aJ 
* * 

4 s il;i^oi j>oi Uarj Up ok" u i^ Ji uu j^ii oi^i^Soi iop ^bji jJj 
* * * 

OykA )) ojjf UjI^ IST,^" ^)li)U 4*^L>- j^ OajW 0&^>^ tlr 4 h*J ^^^ \91Q *Ip ^ii 
4-jjjjU.I o^LpLdt -^ f- jJ jwij tLiJij 4 ( _L e *cu>^j iT&Jl <oljJL ) (c) « Charm 

O^*^ ^ ^ Oh*^ 1 J* &J cJui^l f 4 4^11 \+J 3 £A 4JJU1L I^L NJ ^-L£ ^ ^1 

Lj^ ^^UsLI ^SLl, ^j-* Jp J^u ^1 jj> cJl^T! If 4 j ^ U^ 1974 f U- J ^^1 

j^ JiJI 4)|^ j* dj^* Jb-]j OjJ^ 1> ui*~~*4-l (ji^* <^ -^ UJ Jw ^ 4 psi ^J oyf 

Jji^JI c^Li^l Jp %Ji ( ^o j! j ) <jjj±\ IJu 3^>-j ap oij t jUa* 4)|^ t>*j s £j\j&\ 
iU jl u iljI^JI jU* ^ s Jjl^l j^ LSy juJ 01 j^ ^ (3,7 GeV) -uLT 0^ « 0>u* » 

.d 

>^ J O^W^ 1 Lr 4 J4/ oui^l (c) djJ» £j\j&\ <Jl^\ Jbw c^l 4 1977 ^lp Jj 

IJu 0L IjJUii 4 -L ^i^Oj 4 9,46 GeV 4-xl^ I j^jl>- Uj^. 0L.JjlJ . J SjUL ^y 

jl J»LJL^/I 1JU j^Jj 1 (if J* bottom j^) b oyf ^^ ^Jjf >y>?j Jp JJ-> Ojjil 

oLJ^dJI jy ^»Ld! 0L |^_^^^ oU.^4-1 ^'L>* ^ * O^^J^ ^ J^tJi ^iijj 
JL^-y : JLJI ^>JI Jp U jl^ Jl ^Ld! Jjl>- ^xcj i ^-^L- iijl^T ^>-j uJk* o^j^Jl^ 

OL-^ i?5U ^li(f T , r) 4(^, m) t(^e. e ) ^LyJJI j^ ( ^Jb" If^jl) « JL^* I ^ 
J^J ^ii^ ^* c£> t J'r* ^» "c &\*JljS ~^J 4 J^!^ ^b Oj>^)^l ^* t Oj^^L i^ 
(t, b), (C, S), (U, d) Otf^l ^ ^-1 jl JL^I AW J^y m 01 ^ dUU i 0j>^)^ ^ ^> 
o^JL^- j>Pj 1 JL>- 4jLic^? ~*j>o- oJLaj t jjy ^JuliSsj 11 ^Jlil i^l^Jl yk ( s£*J^ c^' top /r« ) t ^1-^ 
iljI^JI ^>-j Jp ^1 JJjJi 01 If 4 Jai JJ ja Ji^^ (I r ^J^dl ^iy: 0^ JiJi iiilL 
^11 2u5Vl Oil 1 JLat- J^ OjjS Uui^l ^ ^y^ j^Jj i ijJi-1 JjcI Jl 04*-> C c£jji • 
4 L-L-l li^l OULiit olwil j^ 01p^ U* Jj^J^ 0>JJI 0^ 4 iitL JJaJ o^UI Uly^jl 


ro 
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^jj^JJ Ir^y <**j;^ <*UaJ* aJUJI OL^LI jP Jy-iaJI IJLa ^ U^o ONi} 
^11 o^Jl c^l c UjwiJI <bUl ol^lsJI Ji JJUj ji J*l^- l^ ^> ! ^ Z ° J W ± ^ ^ 
Ly ^j/J1 O^SC UJL^ Ni jjiaj N JpUdl IJ^i i olijjiij ol^Uij ^U^ r -;j! JpliJ w^J 
Aja^l olijj^JI Jrf" j^J 01 ^ diiJJ i 1^- 15 "10 y> olJL. Jy OjjJJ y dyj\J\ ^a ijb- 

c 80GeV yi ^j* W ± 5JbT Jl Jp ( U^^Jl aj^JI ^JU UJ ) Uju^JIj SL^Jg^^ll 
01 ^ ^1 01 ^ W-j W + Oii^-j uwj* Jl ^^- s^j ' 92GeV ^ ^ z ° ^3 
OjyuJl ji*j 01 ^^jc j^tyuJl Oli iJ^Svj&j i iJLj^JI L^L?^ j^ oLjjA^ olj^Ui *-* J^Ui> 
ojjjw J — Syjj i :>Ua* j — ^j Oji^ — &S\ <i*^ — ki.£* ( * + 4 — Xi>t ^ "*^0 *V^ Jl 

* * * 

v_~~£ <btJ ^ Z° OjjjJl Ul i Or) ^JU 0j~* Jl (Oxr 1 ^ ^1) j?$l\ IJLfc J>>o ju'-up 

^ Oj^iJl IJU OjjjjJI jU*j l«JUP AilJaJi JUJI >^rJ^ ^JL^^ 0^ <Ua-j*-jJl oLjjjJl Aj^laJ 
U* Z°j W+ 01 Ja^'MJj . -LJL^M O^jjJI i^Ji jsW? Jl 0j^ j^j to-i v^^j 01 Oj^ 

. (ft (^1) 1 t^jL-j l^.'.j^ 0j 0L^>»i* Oljjijjj 

C.Rubbia L^j . J Sjbl CERN ^ J^-m^sH O^Jl^l jii 1981 ^U ^ 

jwTLjo Ji*l^' J 0K^>o 0^j>- J ^Ux« Oj-^^jj Jj-^^j f^Ua^j Ua^p 540GeV UjJi 
oL~~4-l j^» ^^-T ^JLP U^ jjji JUdl JIaj iiUaJl aJUb jjjA JLiPj . ^Nl a^ lAJb-I JUjj 

^^^JbxJ 540GeV UliaJl o>l>I i[ cZjl W ^j^Jl j^f l^ ^ 01 J^ J IT ^Ji 
J ^Ui CERN j^> jIpI jJj * l>; U^ Lil Zj W ^IsSO iilk* l^T oL^ 
H^"^ ci^ J* w ~" ^^ jM^ y^ UK £>*\y}-\ d -^ j^ <^- ^-^r-j ^ 1984 *lp ^J^ / jy 
*v^ J <^,) V^ 20 'l°J^^^t^^0jj^llpiJ^l^ 
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4* l 1 *^ ^JLr^ 1 £* %«i ^> oi OtT bU >i/J *JU 01 Jp '%}* Ip JUi (frJiJU^l 

W- l3U^I ^p 0*Ap^ _ii t l^JufcLiv* j£s V oL^J- ^Lr** ^3 J* f^ ^* !^ 
yfc «ujijj yl j^j f JLP /ut O^SJ^U yl lyrj OIj ^Vl Oj-iib t J-li Jl^ o^i ^ If <. ^cl* 

djSi 01 j-S^c N lili : Vy : jjlj^ ^ ^LasJlrfl I i* j&, . W- jy & Jp ^iiT JJ^ 

-Ob Up <-^l>- 4JUU. JiUJ y^aJI *>->! Jp S-^rjii cS/^i jtfVl oI^Lp j^ Oji/SJ^/I yl 

Jpj c CERN ^ Ji. ivj^ ^ U* <■ v!^r ^ J!? U *^ ^* ^ Jl J>^ -^^ 

. JbJUJi JJ>Jij ,J^Il ^j-^ ^ **" ^ £^ 01 fi^li 


r<>r 
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djjJij*i\ J^iJI 


(V^jJ^SOl) obj^Jl (Jp 


. « « jj-J j 


iSJ j^_J j- <,1 » : 41 Jli » 


3:1 j^cJl >•* — 

S-*A* JJ^ *^ ^* ^ V^J • ^^ a 4 ***** y^ *V-* V^ gr*J ^1 4 ^ ^ W* 

| CjLJ^xU J^jSp *iP ji^iaj Ji U ^r^ b 0}^-*^% OsJL»Ub Uliy^b Ulir*>*-^ *l*jtf *j-U 

ti^l Ji <^Lfr ja <Jiii£ OS" ciJLJJJ t £•++*>•£) f-fy^ if 5 p^M*** ir* J^** ^ ^J^ 

* - * * * 

JUL aj^j 4Jb* -^U^ Jp pji? 4J*>Up ^W^" jtj& Jj^*" t>* Jj' OjJUjJI 0£j 

! w_, W ^ otr Jfljfl o~M ^^ ^> js^i? on 4 y&i ^u j& (i 4ir 

* * # 

^*lll -^-jl vJ^bit (j ^Nl JJ 4-^JL j^b ^^^-iJl HvtfjN aJ^* ^U^b ^ i>-UN 
£lijdl ^^^ <vw j^UJ Ji <^^ji ^-^-iJI fUiiil c? jj^* k£y> flfc of j^i 4 ojljklj 
4 oOjJIp Ojji) Ji^Ni *U^ JIT Jb-i^ *jJJ^ J *i[ 4$\£\ Oj-b |l iSft-J**^ 01 j>P 4 l^ 
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JJ3 ' JJji^ J' ^ Ji ' ^r— ^ krCr* J «-i* ^^ OjJuJj OjJIjjj fLI -lib* j^o (i jJJJJ 
* * * 

y*; Jj 5i/^l o^ l/^jW* Wyi-' (<=" iyU-Jl iL^Jifl J J-UdiV H* ^ aJI l^U^ 
j^Jl a~J U-iy: 4jw^j oLJ^JI J^ ^S3j ' ^-^Jk? W**>j ^ epicycles j^-xJl ii^Aii 
jl Jbu *lf dUi JjlJ f c oIjl. J <ip jlf Up ^rJuiSI JUjJl ^^jJI Lt^ J l^if f JJk i 

J*>U*!l o,U. J ilUll pip jliul 11 UV^j 4 U^ s-*V^ aS> J Wdl a-lJ^ ^-^ 
^r-U-Lj U^" 1 Ua>-j JS j6\£ jl ^ . J-lSoll oU^JI jJp Jl ajI^JI <j <j*\ i£Ji\ 
^jJI a->j^*!I viJULj IjJ ^-J <L*~>- i~^ uy\? ^r^ olJ^ol J^ a-1p l jJ) jl ^-iai-o i_Jlf 

,Jp ^j^JaJ JUhLiJ ^J a)La!JIj aS^LI ^ -uJlyij ^J c^jf ^^ Ja^> jl s^ jl& t 4~~«-£Jl 
jJJi JJ oJapl oi CJS" Ajlyir ^jJJIp ^U^l ^^Jj . o^f i^-L-1 t^-^W* J^ ^/r* ^W^" 
If jiJi^o (Jipl j~*j> Jp j^ 1 ^ J* v^ ^ oU^Jl ji c.^ J^Jt apL-j Jp aJ^NI ^pOAj 
^jJLJIp *W jl Jl dlJi Jp o_ >r ^^-^ jwJI *J»^^ 1^ <JlJI *-^^ a*^ cjK} t J^U^JI 0I3I 

1^1 uJ>^P ^ilj^ ^j„^H j^ Al./aa.;U Jailll i J*N\ ^ eJ^l^J ajI t^i-i^ (^ ^j** <tL-^j dU-^j 

u-Jj^ jl ^L^aJl I -U iJL> ^J <Jli (yj*Jl 0-U cW 9 ^^ *U»yc* j^ «JUX*^l Oij C 3^yM ^yf- l^if 

* * * 

jCr* UKJ ^sJ ^ ^b ^^ ( ^*^ (^ t^- l5*J ) ^HJi^' f J^^ t>* <-^^i ^y ' S^- 5 ^^ 

JJL^ Jl li^y o^-l; i-Jljj-» ^^L* Jp Ll-^ Lj*>Up \jj^2j oLJjSJI -ip j^Ja=i ij 
£*&\ Jij f. <*U1 (Ji^iaJl iJUiJl J A^\ij a5^-I J jj^i Jyly OJLp jl A«j *)}[ J& &*k) 
a^~ [^ J>-Oi iJUiil J JJLwi J>- ja jg] j£j { aJ^JI JJLII J^ Jl ^>J JJjjlp 
ajjjw? aJI aJ Ijl> U -brj JjL-11 dJjfc J UU Ujup Aji>Jj ^-^^iJb A^yJtJI >»L^Vl ^ jojliJI 

jysJi ^JLp jl^ ( JjbLl J*i" N Wy oJu^j) jl^ *V J^>JI jl ^y bl ^i t l t Ja^ ^^SjC N 
taJLP ^4 ^ ^V 1 ^ *^>J' ^^ ^i^ c /= 1 / ^1 y • tUaiJl tW J ^UaiL> APj^ L^lj Ai> j^P 

j^JI ^y Jl I^JLi; ^jj J^y; J jJU-l ^ AJli c JUiil jylsJI J^Lu ^jJI fj^Ji ja L^ 
LV N U^jy j^JI f. \*r) £*? J f UiiL Apj^ ( ^Jl ) aJL^JI i^UJI cJtf ^J ij 4 oiy <_^ JLSV 


rot 
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aJUb p+& ^Jj . fr LU i+J i/\ J^ Jj <U* ijai; <^l ^ Jls*^ ^J ci^ J^ ^ ^ 
R UJai cJuaJ ui^i l^^ *j^ pJa— ^ j>y^ J??^ '•** Cf* <^ {j* t^ J?** ' S^iJI 
g;l) c--^i 5^)1 J*b oj^ll U^JI <1^J! Jp ikUl flJLA J JUiil J*U S-Li JJjsj 
aJUh J ^Uiii JjbU J li^kj pJiL-J^lf L^-j^ Wljll {yjdt Ul 4 ( IfUb (y>Ji :>JLP Jp 
4 ( R 3 <^I ) U^ai eJwaJ ^-j*X* *> ^Uly 1$*j>*>- ka 4 *-Uj )f 4 5^1 <JL^ <w~*UiJj . <Ua'Jl 
( R 3 ^ g;f S^Jl iLT £. b> ) SlWl aUJI J S/Jl ^ Jp jUi!! JJbU u^Usj dJJAJ 
OlTlLj . R £* ^1 JL_ ^ bj* v-^-Ua cLiiJJ y»j % R 2 £. ^1 [*Jai <JuaJ *p* £* U^pj 

Jp J^. Jl ^ ^JLIJl] t SlMl *JaUI J y: ^ frLiJ j*^- </l ^ 5^ jU*M bplku-l 
3AP D^j Ol 0^ j^*^i LjLjJ-* IA ^r^^ ^vP d ^J iJaUl aJlA J Ji>JJ *LU 4-*J 4^1 

jysJI £jy Jp %MjT U|/pI 1890 fU J j>j*\ JJ H.W.oblers j^Ljl 4 j . -* 06} 

oi& Ly^ W*>y ^ } ^ J; M J^ 11 J ^^ ^ u — ii ^ jp *b ai oir ji^i 

JJUl *U* jJJ ON t J^ H U 5^-T fr Uaili j* ^ai (^1 JJ jS/l t^aJI SJLi j^J Oi ^ 
0U>|/pI lJUk j^Ljt Ji^ jtii AiJj . IJbl 4-JJa* frU*JI j^J y*ff-(f\ £$*** 5frU»i iUsA* 
JJ k+z*A C->v-^b ^-^ ^ D^u- iJi^- 5-L*JI 0[ i^ 4 (y^ *^** ^i-^-^ J^ (^ *^ 


* * * 

IJl^ UjjJ 01 Jp fji ^i ^^ *Ua» j p^Jl ^AP <i3jJj£ Jp ^^J t/'lr^* ^* 
(y>*JI 0>J dUi rw» ^ i>i 4 UU oJJkLU ^iJl jyjj* ^jy ^Uail £* jii Jl V ^XCN 
1^1 Vj A^ Sly Jj>- iPj^ jyjjt CJlSO ji 4 Uli *Jl>- frU-JI OJJj <J JjJb- V l^w 
iJLP 4i^jJ^ Jp A^Jj u p\j&'i\ IJLa J-iai ji J&L) <i jS^LI jP OJUil UiS" fUalib j^ixj 
Upj i Oj/M JLJUp Nj oly^l <J^ (i j^J j^Jj 4 ^V:N *Uai J ol^i JLiUp jl olytl 

APj^j^i: O^sJI Jp ( aiiiil J o^iiJ ) WjJI ^-Jl 4^ jJ? c^JJl jili-iujl ^^f ^^ 
4 oLi^ll frUJp f-*J- ioijJi Ajai 0>«~^ ^t aJ^JI oN^Ull j^ 4Pj^j£ Jp J-sO>-j 

vj;lill Mjji Jtk£ LJ a^UI If Dj53i (Jwai L^p^ oN^Ull «Ia ^ ^Jkj 01 JJ ^j 
. jSi& 4^jjJ-i 4JL5JI l^ ^Jl oU^dl jl UIp ^il jl hy^ hJ^\ Jp So^rLI 


too 
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. ^ji\ yLl \^Jj^ ^1 oUytJ! ^a U A>^\ JUL; (^i^L-i ( 4.»wH jUiNi ikL-^ ) 
J I JUu Li4 Up aJI iil=*M <^ttU a 1a ^L-^ C*^ <jJt iJL^Jl oUUi O^lM JLiJ 

cJK" lij i a** c^>-l Syf jiy^ y^j Andromeda iJLUil ij^l LS^T <J JJUI JjjlW 
4 ja u-jyL «l*M Ujj^Lp ^Jai jli ^JJJJ t o^> iu* O^JU 2,5 y^ Llp a*J aJLJLJI JlJLI 3yf 

cjJb If c aJjA ij£ 2500 <£^4 V>*^ **~* ^jJ^ 50 -Uj Jp /Jl^Jl Virgo aJLuJI ^-^ j^aio 

. 0J/7I j-* ^-»^* ^a> J-* i Vj-^ ^ ^jW^ **a? <J* ph ifi^ t Hydra a^aAI lyis- 

j&- ij^ *£y~* il^if ij^yiii l^tyf 01 ^ JJbJI dJU J 5^1^ 5-^li i-^liU} 
Uly 0^J ^J 100 j^ ^>jL U c^y^ Jl ^ <Ju-£ Ijbt- JJi l^u JUbUIl iJbJI 0i j-U 
<ii^Ji ^ % j^-L 0>yJ cJlS" ilSLi** o*L*j t js^*JI di*-li *~Ua* \a (£jI~jj V^ A-JUili 
jl ^^jC L. jl Sail I j^ dJLfcUJ jl j^SCjC lijlil LiiLi ik$\Jl ^ )) *— L UU- jl (( iJJjiili 

0^1 <Jb5" j^ Vol ^ v >. U Nj J^ImN (4^>JI) vWI oUj^Ul ,ja ajL~*- ^ ^ 

^P J>»P JLaJ ^>. iJL>- L^lp AjcJ? ja \^\ y> JlS^USL; <iyu U ^^Jj t ^iiJi y 1 }\lp?£i\ 

I^^jTI ^1 ol>l J*~ *lj&\ yull 31UI oli y^i J u^Ji ^a Ui! iii<Jl 

JT ^ £***£ ^ ?y>^\ £r* *-^bW^' ^^* j\ Cj\j£* i£j~* Lfr^ij Olyr^ O— Jj 

Ja-^ (J*) ui 1 ! 3 ^ />* OiAJ jl*JjjL»- tl)U4jj o* 57^ La. ....;> uJi -^ (JliT ^J 5jj-s^ (j 
^ IT ( tyjb- ±>\jr ) *a^ VJJ^ tj$ <j~^ ^-^ *V" OUiLj Ijai ijdbUi* ( cJUil 

c^JUI^^bL! Oi^j^JoLI ON g^^l ^^ itL-ji sJ^ 11 ^ U >* £^ °' o^ ? J ^ ^^ 

<j jS^« c ^yw» c^ji^l; v!/^* *b\~"y. aJ^— j LfiLijS'l ^x^ '-^- **•&■ *iji*\) b^\ J^*i 

* * * * 

* * 
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£s\Jr\ ja jlSU JT ^j VJL>^ Ol/tl s-^ J 5js ^ -^j* if 3 4 ^ <£^ fj- 3 ^ *** 

* * * * 

JjNl S^-«J-1 )) j^f i jJL*ll ioiJ^ £^P^ J <»yr^\ ^>*J* c£l i ^^1 (ysJt ^f-x uv 

* * * 

i 9b3 LyJ iJL" ( U^pj JbJLJ-^ jwt^ S^\j dyjsi\ i/\) I o^sU pf ftl^rl J I+IT iUiil 

a^JU %24 j 0>>-jijJUfc %73 ) j^-Uj^ us*^-*^ t>* V-i 5 j>^ OUllu" tl)b~*j>*Jl Jl^^JU 
j^Jl dJiA jl Jp *>Lb II 5^-JLi fjf ja iJLail ^bJi ^Lp ^je £&& i ( (j— iJI J 
Jtfj . O^Jl ijlJU ^ ( iLL" ^Lp iiL* j^j fa ) ^JLLI^ Aji/I u^JL>-^ Cr* *^ 4 ^-^J 
6-5 JJ ojjuJI j^ uy!>Ul ol^ ^ ^ jj^ j^ II d^J-1 f/J*I 3^*J-I ^f ^Jsjc* O-Uj 

II Sj-fJ-l (^f ^i» J f^L|^ J-^* Oi^jj-^ j^ /( ^o3 y^ ^JUl jJj . ( Supernovae 

aJbtll » ^JJ jJI ajj^SCII p^JI oU*jJ 3JL>-yi ol^il II 3^-JLl fjf u-aJJjj 

JT ^yi j^o. ^jLp 100 ja v>. L. iiby 1 3/M lJLaj iU-^l iJUl D^J ^ i oj^uli 

^j^ ^Ji Jp- jjOjj t II 5^4-JLl {jf ja pJ- OjJU J[ Jl ii* t -u* OlSU c^I J t lyU 

^ JUl y fc Nl ^ jUJlj jUll ja gULl SjjSill ij^Jl oU^Jl d Jub O^J U, 31 c ajUJI 
« ^ # # * * 

j> c^y-^ ^»^ '<*?{*■ 3^-UJj . UU? ly. ikJ/* Syf c^i 3^ j^ J>\ Uajl Jh Uii* byi «jty 

^L!U J^Uj UJoi cJuaJ il^j tfJL^* J^*^ 1 j^ ^ ^r-ij j*3 ?^* jj- V^^ J^ ^* 
OJ/r^ cNU CJiT U, Ajl J^LiJl ^lj ^JUiJ t ^yv jiP aj^UI iJUl di> Ajc-1>j t Sy^l JaJ 

i^u JT ^ji ^lai iJLj c V^ ^ *-^* ^* y^ ^*y v^- 5 v^ ^^ oj/^i ^pUi *A-jj 

<JLl^il SIJlI o/hb*i t*^ jLi* 200 yi SJL>-^1 c^^j m *4y* ^— J^ ^^ ^-*^ y^ 
oLbit J ^ jLU 400 yi ^^ j^j aJLJI <_^ ^>- ^^w? j^ ^-^>«^ ^jk '*^}$^\ 

. HUI ^5 J (yrJI j!> jjJaJ|^ -UUiJi J^l^- 


rov 
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t ol^l ^^f Jp LJU 3>i ol>i ^l^ ^«*i ^Jl^JI iJub Jl auML jMl jLi 
V-^ ^> ^^ J pi^'M Ol/M jl ^UaiJI J olytl 9 jjJ Jbll Ji*3 j^ jw JUJ 
L* iJL~J1 ^Lpj Jil Io^Ilp jl ^Ui ^^ii'li JLiLp J , faaJ l^-JJ JLibJi oJLa jl Jj 
j^jM LgKi jl ^ iiJUJI jl*L*JI oJla J iJUJdl i^iiU jS^ . jJtt js^Lp ^ jl^^p 
Ji* *UaiJl J oJ> JaJl^ j£i Jp UaJ jJLj Jtij J^JtJl ^k>- 1^1 j-Lj J. Ijj? Sjj^L 
<JjC ^Uiiii ^ S^JUU* Ol/rl JLiLp J^j>- jJLJ *&L*J t ^^4 r-^ J* O^ioJl £-~J 

ijjp oi^*iJI «o* <j j^iil Jp JJjJI j&j cj^jtt fr Uii ^Jki; jjl; <*^ igf c^\j>J 

. <^*il iLaiJl OL-^I ja ipS l^S Jp hj& dj& jl j* I Jbl *Jtf U ^^Jj aS*£* 

jlpj jLp ^ U *_£ OpJ jl (f c aJ^>J1 ilLAL U-y IUUjI e^>*JI «^>- £ j^" -^l# 
j\ OLiJi jS jjJU j^aj l^iT vu-kil l£>^I ol j>p t 5JUj d^U? y> J j£-i> M Ipjy jiP)^* 
5ja!I jl J| <LU- 5;j-^aj f^ 5 ^ Jlxil ji-i»Jj • (*>*JI «LJ~ ^-fr^ J^Lr^ cJlL^- J «^w 
o^£ <^J- tjehy*' <jy£ *yrj j&j . jy^JI £**- ^-^ ^ mH* ( ^^ ) ^lA" 5 ^^ 
<JLiW <_$ ISUaj t oJL$S" olftb*-! v ,..^ ^ J^L-jj 01 J| U*»Jb y-l J| +J- ja Lj Ifik^l 
U UJ c J..<;1 ^Jl (( jUJI _ jUJI )) i^p il^ : U*j cili^b^l oJu jbjui oUa^-j 

Ml diJJb (^aJ j3 l^li ijji^> 5JU- J Ojii*-l ^ ^-a* ^3 ^^ S-sC* ^J J^*% J^^ dr* ^ 
^Ji fUU LijMl o^lil ^T OVi ^LJLJJJ . Ijl^-j O^o Jl^JI jUiil \l^3 jl ^1 4 3JL>-^ iij^ki 

«JLa ,J jJUaidl U^jJU (^jU->Ji t--*^:!^ iiixJI j^ JT ^a» e-A-S' c^y ls^J 

jl^l jjijJI J f>>^ f^>*i c t^b ^^ *J CS-j^* ^ J^3 J^ J^^ Jb^^. 
Aia>j>%)l\ Cj\jJcA\ d\ if\ t U^v o^ l t ^3j (^jL»-^Jl W^y c? ^r -^ JLip <^Uai* CJK' 
ljy>j ilwJI dijfc J 5JbS3t jj^ U ^y ^Jj <t l^Jbf J eJ^b^-1 Jl LfUl^o j^jJ l^ U-i 
ip^- d\ tiiiN . UUJ l^U^i^ Ul/jdil jup 4-JlJuMl UJJ! ^ iuiw» <«Jai J J^.b 
J! ^UML c Oyl^l dJ^i i iJUdlj ^>JJ ^-L-Ml ^l^aJi Jpj l^ Jp sJii^i i^uioi 

dUbjj^xii jylij AiUaJI iU^i IJL>. ^ J*^ j^ji ' Luicli jUJl^ jUli iLT J U^ijJI 
lil Ml jUll ^ S^u^ 3/ J^J 01 ^M J^IJJI yi iyU* Oli^ ol,JJl jl U, Jlill 


roA 
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Ajj <i ( ojyiVl 5iL} j*j AiUaJI J^i ON ) ^bjj" ax^I J*f Aili? J^*t&l J-^LiJi Jii 
SJuip. ap^j L^IT ai* ij^^ii J^J^ O^JJI iiliill Sy ^Jb£ i>l t J-.-J! j~>l AiljaJI J^l 
J53l j^Cdl lj\j>- i*rj> JUL ibjy ( a-S> 4ilk Jl JUilt 0^ di!Jb J>^i ) jl^^u-L 

SjlyLl i>.j^ ^SJj c UUall ojl^l i^jjJ AajI^JI o^iJl £* ^^-Lij Jjux IpU-M ojL^i £. jJLki 

a-jI^JI obn-iJl jp Ls*j 01 ^^jc ^JJl ^-vjk^ii fr^ty *■** lM a* ^"^ 
jup jlpfll J Jbtt ^!» ol,JiJt J>-b oL^Nl ^ jik. gUiNl ON cLiJ-b capjLJJ 

juL 0l Jb N Crh * ^^ C..,^ fli <jij>^l ^Lxjl ^JU-I Li5j t <ya*j *>• l^./a«.i oLaJ 
til fSj 9 ^ -^ AulSJl AJUill AilJaJI tf jJJaJl U c^aj ON ^Jj*- *^P A*J/ u>>- l? 4-^L5sjl 
c ( AJL>-b iilk ) <Sy- iilt S,j-^ Jp jj^JI J ^yLi >>-Nl UuaJI Ul t ^^j^ fU-iJ 
10 AjjS^JlI 0,1^1 A>^ iJL jl JJ aJLxJI dJUfc ^ftT.w >r t jlj^U-l 0;^! A>-^ xi^ U Ijjbj 

Jyi JLp IjUj tOlr^' C&>^ r^^l ON Jb'JLP J*lS^i\ Jeij^ t ^yilT a^j* j£k> 

j* . * * 

d^*? ji^Jl i>-l ii^-Jll d Sa -UPj i AjA* <J^ Jl ( ^^Lr! £0* ^ ^^* l5 ) C-»lj^^JI 

jjidj "<£y# Uiaji /j-*j ^11 aJL>u A>Ja*- Sjj/>- ^;^ ^JW^ °y a * *— **»^ y^^* ui* 2 ^ (» J S*-JI 

^j^jjJlil ^y» pLi>«^J c j 1U22I 1 JL* (j jyt»^? 4j50* ^-Lvi Jj-V? t5jW*™^^ ^^Z r>^J * (* J ?**J^ 

OLjJj^JI r^-^* <kjb* ^*UaJi JL^J J ^ iJJ^ ij\ Jl Ol^J^: 5;j^l 4^ Jl AiL>Nl> 

j^jJI lJU ja Jjjil M*-^* ^ J-^- C?^ 1 <-)^ ^^^ ^U*JI iJU |f 4 ^JLkl ^jj JJ^J 

JUj jJa^Ji Jl t^J>Jl 7rt.JUV\ ja Jjill fl*iNt J-sA. ^ ^.JUK" ^ ^ii i ^kJl Jl 

UIp 4*Jil ^ ^r^ ^^-H cJjlJ Ji ^*-5«Nl Ajui Dj& viAJi 0^-iiP J^j c iu- OjJL. 30 yi 

. U ^J^\ ja oNl *UbJ t^JJl ys SL>JJ ^jkl^ ^Ui] Jl W 4b,^.;ll 

^JU ^11 plk^ll oJ^ ^^ ^ ^Jl J^b Jl iUJI Jp ji,^B > LT dj 

^U-i^l LUlj 01 jSCtNj . ^y[Jl ^L pi^o" ^11 i--L.Nl ^Ij>a!I uy|>5 ^ *-*J^' d "^ 
5-^Ip LJU^j I^Jp aJ^^I oUjLdl j^J . oU^sJI UUd; jvp- J /yt»Ji J>-b ^ 
c ( J- 4 ^ j^ y l>- ^J ) ^i^l aJU-I J 5^sr^ t Jail j*J- c iL^^Jl Silll 01 js- c i-iy^j 

OJlT lij ' oJ^. ijy^ Aijyill OijUll Ju\ji) jJLL^yJl ^jyly l^Jp jjaj 0i ^^SoC ^ilJJJ 

Lx.1 jjai 01 v£ 4 J^l ^ W*~ «-*J^ ^^i 1 - Jl f-^ 1 o^L ^ JisJ ^il AilJaJl 

okl o|;JUI ^ ^Nl JpU; ot slply. ^ly ^i ^1 a,>; l^ip If ^u^Nl oy!^ 

• -^J 3 - Jl r^' j^ 1 ^ o* ^ uy 

j£> t^JUl j* A.S.eddington tijX*\ ^\z*Jj\ JIU^I ^Wl <-5 ^ i JI J^Js^* ^^ 
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* - * * 

Jl ft J>-^ Ji t|^- iSj^ Ji ^*3 j> JL&Ml -Up aJWjJI ^Jl ^*jl^> ^^ i-av^j 

OjjLj-iJi if*-i»-i ,vJi yi^i y^uii cji& iJL^ji dJi* uutfj jji y^uii ^->jj *j>ji 

^wJ 5bl fJa ll c~~~J ^\ Ui-01 Ul>Ji sbSfl Ji 4,>Ji aJOiJI *l>iJI ^>J OjkuJt 
^ Uj N jIT ^ii ^y&AA isj* £ iji j>J& j£s ^3 ^ij . Ujjkj l^jj p^JI v> 

# — 

t. * 

dJl* <cu>*«3 *j>*JI jb\j JajL-j Jo lJL>- oIp ii*>U Ja^iil Jlii 4 ajLjw Ojsioj flS Jo- **JL/*^ 

VU olJiij l«JbS) UjM £• f^JI gbte Jp J^^ aJW-01 obbUil J» ^ ii%Jl 
4 L^JUJl 4j\jjJi\ iiL-wJJ L-^* *>U- c/!V^ *"*■* O^&N Jij . < j~*«iJl J t$-*-» j> Sjy^' 
u* lT^ (^* Ji^* J ^£" *J&Uil j! Jp cjj*ji V^l JL4JI dlb j ^. cJ^T l^j 

^ j,l y*j 4 S^Jl J Kendal JIjl^ J (1944-1882) dyk}>[ ^>\z~*j) jyJ\ jJj 

^JJj JOy 4^-1 cJL&li vj^^ ^^ ^r*-^ OlT U-UP Li-ill jP J^-j ♦ y S^Ol 4j^l?r- j^ ^-j-^ 

Jp 4 aJ c-pl]stu-l aij . 4JL>- CjI^- Jjt yjl ^a^l <l^v Somerset c~-y Ji S^L* 
bop 4 4*3- j-J- t c*w? ji\ Brymmelyn jdZj ^^ Jl aL*j jl * J 111 4i* j> ^^Ji 

J\J 1902 ^Ip jj . ^UiL o\^i Jp 4jc>-i c^JU! -JJJL-I j^l Jb-1 yj A.schuster j^^ 


Jp «/• Jj* dJu cJlSi t Tripos uipiJI i^j^ oUUu^l J JjSfl xJ^il jSJLI Jp J^sdi-I j^\ 
Jp J^^ <Jldl 2LJI cij . 0) lJ^J! IJ^ JLilill oc-U-1 <^ J cJlt l^ J^i J^WI 


. 1947 ^Ip J,y 5j?U- cJbj ^*A-JI Jl y^Xj JjJI ^jU <;>w-^ *pU- # 
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(1944-1882) J^i ^ Jj\ jwJ! 


iJliN £~Jl 4Jlj^- (^.1 iL~+>- Jrkyij' J ,^UJ J-^JlI J jiJ^LJl ^i" ajl-*J 1906 ^lp 


yL- If t 4^ jlUj It jysJU ^IjJI u^SyJI j* l$JlS\ dJiiJi j ^ oJjlp Ijuj 4 ^JLLl 

J ifj£\ ioli-Nl vwa^ |JLJ 1913 ftp Jj . JjJ^ ikJU J) oj^o L&i ubu J 

. 0> l^lS" <CL>- 2L* <J iS £s\i <d l^x. jjp 4jN JL^JlIj J**lll Jjii Jt Jixi t If ro^ 

^jJI Jp Aj^ J <! J^ joL ^ili JL^ll J bfiu}\ 4-jU l£^ ViJ^ ^ 
dj\jJ\ J Karl Schwarzchild jULig,Ui JjlT ojii Jp U*aj> <u.^aI Ofc} t JL^atJl 
jSji £J UL1 JJ 4^iii ^^Jl ^U-^fl 01 D^u^l C-itt c ( 2 ) <uU p ^S\ ^L ^UiNl 
^1 JbT o* S^L* ii-^p ilU 0l> c v^ULI ^| <JbT UIpI Jii Uli 0ji# jUll J U*v^ 
01 ju V cr ^-iJl <LdT ^>0u>l SOp dbT Uf 0} <j;^f o,Uu ji t U UoJI j^ *JLj U Jju*j 


r"n 
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* * * * g. 

£p*Jl ja L~J *>L15 bap iIUa 01 Oj*j*\ f~l>"\ *&j 9 • L*j*^ j^ ^ail ^JjULL a^ O^j 
jil l f dL5" ja ly oy~>- aiL^ J^U; <£ ill ^j^JI ojj ^^JiJl iliS" <3U->1 ^Ip l f d^* Jji; 
^ d j^Lij UJ JU jl cj^i ^|| ^L^jSfl jl** iU^N! I i* oTL' aij . (3) i jS j*. JJ 

jDail Uajf tij*j*\ l_~~>- Oij . oUwJI di^ l^dbT ^11 (ytJl j^ L~J tAJi b.XP Oj&t 
i ( Sirius ^i\ ) o*U|! iSjHZtt jil^ll p^l Jp 4jlU>- jij ^l^U iftLJI (ysJI j^ ^ 

Y**/ f !/" 5 ^°° a* Vj4! ^ <-^^l |^>J' *^ **• CJtL j^ Jai Jp J*a>- Jo-j 9 

J*j . « ( Jyi** j^ li* ) 5j^ Lr^b y J lyl^l ^LJI jJojm 0J **~i\ ai* ^p O^stoJ Jli 

^jJi p*>*-Ji t}***l J"*** ^ y* ^^ 0* *oy S^ &^ j**^ &j&*\ r^s-i 063 

olJLij (ysJI Oyl *_iU? ^ Hertzsprung Russel Jly A^- jfyi *JlsJ ojuj^I 

OJ^JI Jp JaiU 0* j&£ 4jjU-S3| iilUJ iyyM x^L* j^ U J\ ijji dj&*\ 0^ . (4 ' L^L-> 
^ 4jjjJ oUUp Jjaij Ai5 {ysJl 01 1917 ^Ip ^ r-^il i*JLJjl5 4 Sail di* JT 1>**-La a-^j^JI 
jl]a..V^U >v>ij OUjyl u»Li^Tl j^ UIp jijZ**- j* J&\ J-i li* t/V** ^ 0y*j^l OfeTJ 
Sr- .L. yilaU ^w. j^ U 4J| J^U: O^^l Jfe Jii dJLSi ^j 4 jS viiio Jjy JlJLJJJ 4 t^j^Jl 
^jl* yj Ujup 1938 pip ^Vi iil^ ^ cJLi <u*j>- jS3j t -uill? J ^jjjl ^jl^ ot <^jC 
. <~+^J>\ AiUaJl ^ l^lj O^Jl Sjj:> jp o^li; Hans Bethe 

Jji OlS^i i-^-Jl Aj^iaJl ^ ft i^U Jjl^l Jb-1 4^jiJ cijJI cj Tv^l -Ai Ojriu^l 0^ 
ip^-j t^P^u-l^ 1916'plp iiUJl <,y.Jl Aj^Jai tj >f^* (ji^*^ s -^ u* 4 ^— ^ t5^ ^^i^ 

OaJ ^ i-jlijJ' V*^' til ***J <^^^ 4 ^^" ^ A^-Jl 4ijai ^P c d^yL" Jjaij dJJij i^UJl 

»Jla jlji 4 iJUillj OUjJl^ 01^11 : <ul^ aa\*S\ UJi aj>J lk^ Uyi 01 If 4 1918 f U 
SA^Lio. ^ p^JL. U 0^3^ poi 1919 pip ^j . jA^\ JUpL ji^*+1 p t*l Cr* V^ 1 
il 4 iJUilL fr*-Jali jLw« frL^-l -o jJjuj ^-L-Vl i«U!l i^-Jl ^Jai J^J 4^-so oLjV V*^- 

l^^U 0^4 dfy 4 ^-^JLlI cJ»j^T jy^aj ^J VjP ^JL>- ^ ^y - ^ ji *jlj*r Ji iiw ^^» ^ 
jj^laJ p 1 01 U ^^Jj 4 S^W* 4jJUfcLjLi AJaX.w J^ *J»j-^31 e\£\ ^ jiy^\ r-lajl Ji^-J ^ lJb^ 
Aj^ 01 ij -UP jIpI* 4 ^o^JUll iib- j^ *-^^ J^* ?y^ *y* uJUaiul C*y ^^ r-1^1 Vl 
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AjJ^Si icd/^^ Optol oLJL Ja>-\ U-Uj Jjl- ^lii^i 01 c£jjij * *>Ui SoSJ^ a^UJI 4-j^-Jl 

^ l^if cjLM liji ^b^jl :y t aj L' <^Ji!l ^kll *L*it c-i> 1 ^1 «^<ci 0>x~- teU 

4j^Jai AjbT O**^ ytJ 1923 f U- Jj . « o*-^*-^ A^laJI ON ( Oj=Ju*l j*~JI <<*j ) ^131 J*i 

. J^Nl Jp ?y*jA ^ c5 v^ lA^ <ir ^ ^-^ ji^J ^-^^ <^-i" A~>M 4 ar .Jl 

\JbJ JL>-y S^T L^Jaj apL^ l£* 0^*ol OJLi*-l Oyill UL* ja oLi^uJI ^j 

^ JJLj^Aj C~>Ij} *>bt <^aJI AP^-S" V-L.Nl i*s-Jali C-j)jj Ol c^ly j*>JI Aj^JaJ a-* LJl 

ij o^JI ^ 3^-jii oL~*J-l iap ^Xtf Jj J*^p 4 ^5**-*^ '■** Ji ^^^ if^ r^* 

t UjLjJ btt 25 ^ ^jL U *£ j-tf (f < f U as^ UU- 1^ JUL! ^iJI j* t^S" o^Ji; <Jib£ 
^jp aL^ju <»-■■;.-> ciJJaSj jcjj&i\ Jv J-y!l Ob^w* u r i -laJ-l <^*J C-li^AJ di >f!" (j^J 
m . JLi-l A^y^JI oliUl ojpJu j& 1 <J1 aJL*^ c-»jyJI «Jl* J>5^ jU^ oU-*ju" 

bT oloj&l Up c?J *kj^ L? AJauJil u^Jl j^ aJLJL- <jJjJ Uajj cJjJl Jb>-j JUi JJi 
jp (Jl; AJLiU jl apLaII 4jJJ ^bjj olJLj jf . AiU) <_J j^UjhJJ *-Uil ia^e t>* Jjl 4 ^* 5 !- 

oi OS" 4)1 £* a~J*JI ol^IaJI ji^ jp Jil; Ji ^ Nju ^J*UI $yA f UNI ^ ^ j^t 

Opu^l ijLJi 01 Jp . £\jts J^j U^j^ c^^ hJ*^^ J^^" c5j ji ^ 1 ^ di^l^li cj'^iriaJ jj& 

^Lis^ ii^u* cjiSj ^Uiij oUL» c^j* oi j-*- -Ui c fU <^r^ r^Ji clip! d\j i y JUI 

UJ ^J hjaj JT S^Ip j-^o IJL^T libel 01 viJLi Nj . ^ly^l jl ^Ui^l <^l j-f ^* j^^SJa^ 

1p 3.M..JJJ j^sJI ^ 4j W Jp O^iiil eLL>l (^JJI JULI Oli dUi ^j <■ O^U-^ll aL- ^ jl*u 

* * t 

. A^-L-Nl Aij^j Uajl 

Ji ^3 <43^ &^ UV£)^ £ Uj ^ u&te*' 0i4^ J^ *il *1 t ( 18 J-^iil jtil ) 

«-j,l t OljJaiLl j^ 4-LJL-a t IjJ ^J-J jJI Oj^J — OjJJj^JI aLJL- _A U*NjI : *^Jjh 

^_jjl £JjJ IjJj 3^-iJi CjLi^* — tijij>^ bj* l5* V^b 4 &^ S !^ 00^ ^^L^ 

Ul t ( jilT 4 10 yi) 4ilWtl Sjl^L! 446-jjJ ^1 ^Nl A^P O^i _ OyjjJI aJUL- ^jJ-j 
aJLJLJ \ (j-ilf 20l 0 y^) A-iUail Sjl^JLI a^-jJJ jj^ ^ -Up ui^ 0^3l Sjji 

4 < j^.»..aJI aL^ U ^1 £^>Jl tJ c A-iai^fcU dj^ <?rj JU lfi»bjl s^rH c ^ t -?^JLH *^?1^' 

^5 A*-^ ji^y JpI «;!>>■ A^-ji Ji r-b^ ^Jl 0_^JI S;ji Ul . aL^JI S^wail f>^l <J\ 


riv 
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ja is 65000 ja ^JjAj U «jL> ^L ifJti (Orion ft lj^LI SJT^ ^) Rigel ft ljyLl J^j 
^ *i)jd\ tyjiJ SilWt ■*-)>* iiLsLl <i-j oV>U. *JL« i^LiJI el^l otx Ol I9 

^ juisft jr coii ii5Uj v^i ^ui v>' ^-^ «/»- c^ ( J»y ty*4 cftlsU. 

jijJ tyy.1 U^ IpLjI l»-u< v J**Jt « r -jl (T t c.j^-1 o*< U Ji ftLjjiiJI ^ jjiLI Jlail IJL* 
v-S/ty iii&l i^l Jl r >^y £>^ *•** js-Hj ■ ( <AW*^ s-s*/^ ' ^k-Ji •j|^- 

aJL" UjS^« ^ i**j>J-l <ls&l 0l> ^ilT ij^i 0j*U 15 jA ^JLj ^^JtJI ^ ajjS^LI y^U i^-p 

Jp ubSQiJI u&\i)Jl\ ty>l vJkl ^ ' J^ 1 Hl^ 1 ^W 1 ■**!?" ^^ ^J 
Ols» jjjaj jP oU^fc Je>j* ^ \yXfo &\j U-V,** f>*^ r^ J* ***** ^ ^ Jl *-•-*> t**^ 
: ajjjaj ^ r-^J-l J*Ull ^Jk *jjJI ibT cJk J^ . iU^fl ^ JU;I 9 $) Alii* CJli ^y^i\ 
<t tjjaj tj Ls^l 9 j*\ d^j j?\ &y$\ d^yj I Jj>- 1 ap^. cJK" ^jSi >h>*J1 ibT cJiT L1& 

SH 8 Jl f * Jj.r' fh J^ fJ 5 Jl U^* gsrV- J^J VV 1 ^^ UifcX>£ f*^ ^ & IT 
J[ J-*? UJUP jf 4 fj-UI ^IziV yS/l ^iU ^ lt^"X»-U JjA j^asj I^IT {ytJli t *yj\ 

^^^JUJl ibT U ^11 jyrJi^ . O^T Jl aJ>J l^ ifj)\ r jJLLI J/ y-Sfl <^*wJI al^y. 
01 Jp 1^1^ i>-ji jtiy OV ^-i^lt U IjS c— J l^d^" OV «Ju 0^11 <!>■>• jj^^ 
Jl Ojo^M iSy dj*£ ^ H)3s* ^ ^ oU-j^JI ja ,j££\ oil- <*> ^ jtfl Jl^>" 
iU-yc y 0i Aw cUiJI f IjiVl «-^j Jp jki~J \^%?Aj U ~+Jil\ Jli lix*j . JiJI ^Up c^J 
•>l oUj>£M J2iu> ^wi vUU i> ja jJi Jl JiU5jV! ^p Jl£ \*\ ^k i t\jJ^\ iilUJ! 
L*J olill <j:jJI ^ lj>- £y*z ^ i degenerate *j iJU- J O^J oUj^JVi aJu* ON 

, 0-iULl <wJpdJ <-^ai> b] ^j^xJVl £)Jill SiUi c (J ii>vf S-Jl^ If ■■ /?* ■ ; offJ'b 

Ji ^1 yi aJU Jp ^-J 01 j^c ^ ^r- SJ» il^ V^ jj^" t/ 11 f^ 1 ^ 
^>Ji Jrf-b Jl \jJk c& 5j &N\ £ji 01 Jl jJy\ fjifl iJU ^ Uiui Jl ipLSol J^l^- 


rn 
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* * * $. g 

djiai ft*-^ \^j$ U^ jt*-^ JIjJLPj Olijytf ^ L^aJ <IS^ **^i\ <*jJla 0? <J[ oU^iij 

Ji iiU^/L ^--aSsII ^uj^uJI J j^ OKI!- c- j;Uj <*^>xJL1 idbS^ 0^ji->Jl j^ %ii bJLp 

" * * s* * *## 

AjCjC Uj t Ijbf. JUJUi ^mJoJm l U^ U*l£ tijpHJ ^-^!" $S^" ^r*^ 4-**^ Jp~ L<*vl jjJb Ail 

. JiSjil 4%^; <^lc ^JJl law. ^11 yb **JJi Jbw jUdl jLr^/l j* 
Jl «jM J-**!* (cr*^ 1 ^ dr* V 15 " 10 ) ^ b£ ^ & f**^ b& up-3 

^^aii Jl John Archibald Wheeler JLj JJLJiyl J^r l^^fc j^t <J1 5JU-I <-*} 4 ^1 Ltt 

ijJb/l wJdl jl^ ^ 0lx*jli 0V t ^Lj <La U lJuj t i*UJI 4~~Jl 4^ j^ ^ fr b^l 
01 dj* tf i~*\Ji\ e\*j*J\ *~>y!t\ jAyf^ ^4** Di fr^JJ j£c j^Jj t ^-bLi JOwt J[ t> >^. 
JjJUiII l,Jp c^-l ^t iJUdi ^jJ 44^* J^J** ^h i 5 -^ [ftjai J-m*U; ^ ^ 

t ^j-iali <p^ ^ 4^» C^UVl 4J^- Tc^^l ^^ i-U*- 4*JaP 4**iu* ^Jp iJUiSi oy 7^~& ^* 

t-jyaill frLjJ *^> il^ (jo- <*UH L,^JI ^P tUiiJ^I ^jjo V IJLa J&j (, JtjJ IjJoj j* <*Ip 

g^ jNoa-Ni cfs v 4su v^ > ftb^Ji vyrii cjtr Uj . kir %u i^jlUj j^j» 

2U-&T jlia; ^Jl !Ai. y>l > 4LuJl iikiU (U^- j^JJ ^11 4J>I (ysJl iJ^L- ^ ^1 
. fll 5jl 6 JT ai^II ^jjip ^ U^ jj^j JS 1-X Cygnus ^Jl <i}r <j Ji>5b v^ 

JU <Jl ^>. <»Lpj ^r J^ <iL-l,i ^Lj S^SL- j^ J ap^J y Lio ^Jj»i oij t Hip «^a; 01j U^j* 

jJLj ka <J\j <~*j ^)jij^ i^U" (j G.Breit c^\ji ifjy^ £* ^ t di;y^iJ Ai^ rl 01 -U* 

<Jj& ij iijUl S^yll 4^ ( 1937 f Ip J ) cJu^jj I ^^u- <^M fc Ul ^Jp d^- Vj>^ 
ijJl dJUb JL>-i ^« in^JI isr-^li (?-i)y) J^ fr^J Ajj-^Li^JI 4^.^H ^^ap^ (Uu*-Ji) 5jLiiLI 

Jb-I JpUJ ( Ui Oj^ jjjJiJ J^^J W O* F?^ *i)^ •-^ fc (x^ *-*c^ t>^ 4 jW 1 ^* jw 
f UJl IJLa ^j . C 5 > 1 ap^JI <flj»i« Jp (Ju^u dj+&\ I!* Di u>J Jii c >>■! ^ Uii oU,,u.> 
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* Si 

Slyll J <i£ J-^ ^-^ dy-^j. Jl Chapelhill J^LLsj Jbj j:Ap 1938 ft* ^j 
cJilU- jS £ JLM c J&l SjJUl il^i r-iy i a^>j Ujup 1953 f U <j l^l aJu* cJJLi a^JJI 

j&iAi \fy\j^ Jn-il jJI 4~-L*Jl i*}Nl JUj d;JL>- U y* ^SjUU ^Jb- J*P Jap! JjXj Oi 
*>*L&J 1*^,1 jlS^i jj^dl IJut ^1 ij i 1949 f U <j i^JLJI 4iLi) ^J^-JI :>UNl 
^tf Jl^l 4*>. ^ ^i ^yMl ^ ^ E.Teller JLj jl^ Jl ju'^up ^ty ^U t ^Jl 
^y *kfc* j^j' V^ ^^r" -^ft" J^ ^r*^ ^j-^"-y til ^-^ ^^j <■ Vs^jj^ ^* 

J* *i^JI Jpj . 1952 ^ U- <j ^^ail 4l,,;5ll jLs>-l ^ Ujup r-L^j 4 Matterhorn c^y^yU 
^-* C*iliy *Vk^ ol^i^l ti OjJlije^ ^^ -^ V:*^ s-e^!} <*^ *-^ W^J j^J JJ^ 



( -1911)^j jJLjijlOyr 
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4 a ...-;lt <J jjUJ^I Aj^JaJ yi Aa]^a\j Jyi JJLL Vj^J-I 4*lp JLj J^» Ot JUy 

* * * # * # 

i^UJi 4^-Jl 4^J±; l^ljl Ji tf^UU L-jua <*u-M Jyl; 01 Ji ^1 dAJi *L*1 ^ . o^tt 

ifyV gte iSy* UJbLl tj c~J I^IT 3^111 OV i-JWI <j j/ui ^N ^-L-l i <wcU of ^ 

-kjil ^|i iJjls^c oL«4»! aJVo^ 4».m^H lu^i iJjU <?X 01 j& J* t Oi^Jl *U^V 

iJjl^ J[ A^gjai] ^JuAl *jy*z* Jl—Ji ^j Ott j^t ^ ^^Sj U^j . 4jJo** Jy j^ aJJ ^JaJL 

(JuojjN Jt*-i JaJa£ Oji^JflJ J^k j* i>UJI iUj^Jl ^ jjlxJt^jl *ij*j ^i i^Ji; Jy Ja^JI 

Jp juj^ 4ilT jju frUiill ol i£\j JLi* 4 C7) ijj>-\j i— jui oy ■>■>>* J* SJb-lj <— jl^ Ol&t t^ 

^lil J3j *(^ 33 10xl,6) dJj^f Jl^tf t^ywi Jp 4i~P oLLb J-^> -bfj <£^M JLiwaJl 
AU *JaA> Jf <j Jb£ ^iJi ^-iyill (frUaiJl) OUJJ IJla Jp ij^jjj (jjtf cUai) SjLp JLj 
iJj£-ll ^Jb ^Lj JLP jJLiil frUaill (JUb oUjb*>l CJK} • aU|i!l i-J^ '^S" aU:»*..* i^JUA 
1-U JUj Obry U l$il£ ^1 j^aJl c^- C— J OLJ-I 01 (j\ 4 V^^Ll ybljail ^P 

0» U (^^ aJI il^ Jliuf V>C *dbT ^f ) JiSfi Jp ^y ^%* J^U (^JJI (^Jl of o^j 
jl 1 1 i^-Nl ^Jaill iJl>- 1 ^Lj olpi L. Jl ^^ j^ c^lflNl jp g;jjJ! <^jl/i-i 4iyl ^Jiiyj 
<«J6 Jp /llxJU iS^r^ *h£* ***-* W^"^ 3^*^11 «^- dji 4>jUU *->»Ji A-ia.".....j ^ t jUoi^L 
^yr jja*- Jp JUiJI JiJ-l 5JLi j«--^) 4 iUi o(y> jLT jjbs^ ^ l^w» «^»* jJ*! 01 Ji 

o^iVl ja 4^oij fr^jaJi ^ j^ iL'UI 4i»l*T ilj^l ^ ->...■> ijS ( i^-Vi ^dt (^f ) iJL^r 
c-^iill frLjJ J 3^11 VulJaJI ajUI a>^ ^j ^^1 j3j . tij V l^r^ /%jjJI J*^j o 
^ 01 j^Lc dbT ON J^Up j>^-1 c-Jj J>-b Uilj O^j ai -u-oi; 0^11 01* t tl^JI 

olyM *^jyb I* Ujj «*JLij 01 JjJUp jJU-l j^ 0U a-*^> 0^T ^ Jt^u UT li[ L;l UajI 
Ji jjM fr UiiJ^ S^LiJ 1 3Xj>j SJliP jA U»if yiUlj I^IT S^lil ^Uujl Ji U^pLj 

a-«j t L^-L-l j> ipJUas* iJjl^ ^Jfc i^-JI ij^Ja; *-* (^J* hj* -^jd <^J^ 01 i^ijj 4*Jlai\ 
Jp 4\*uJbJI yki^t ^- j^i; iJjUj: 4 jib^ef lap L. ^f jy 4^1 ^ jtf i Jy (»li .iJJi 
♦i^T ^ JT 5-0U Of ^ ^i Jp ^ ^a^ J£-a *JVx ^^Li^ tf ^t ^a^waJl 

. {J& ^LL ^y Jlj; V 


r"iv 
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^^ix; 5^-T i^w l^JU-b iJ^o" Jb/ iijAsLl ^yJL ajOj Lf 4 ob>-jaJl Oi;LL. a*!)UjJI (y^Jl 
00 # 

. UJtt I ^wt .i* t«--^ ^^ f iJ&u ,j^J t \*)jbz j* a^IssU iL-^ll ^ ^jujlJ-1 lyJi c~»j£* 

00 t 

U OUp- -LlU 4 ^UajJJl 45>-i !&U Uai-> iJLjJl dJUb ^ Jai-^JJ <^iJI <^Jb jj-i cJUJl 14 

ji>ei u..l al l ^ SJbc** ip^—j 5y>isll S^lll ^^iJj t 4-~^ij Jp- jj-Ij (^r* *-^- til J^^l 

. (ysJl ^ Oti J^ ^^J 4^-1 «->Ul> l(c-i*Jj iLiill ti>Jlj (ys»JI uy ^Ul fj-*^ 

j 0 g 

^ f!/5-Vl dJift <1>J . 2Li^aJI o^^ *^i)W^ ^ -W ^ S^^-iJl ((yt^JI dLii jl) quasars ! 

^ jysJI Ji, ^1 OU^l Jp jXJ ^j * J^Vi Jp OU^ tf=» ^1 J .bJ 

jijl^ jujI ^ SI 4 *U> s*Ul olj-Sjf j* J>^p L. (Japl W l^l Jl j^ Up JiUl Ujl* 

*JJ*>- ^ £j\j\j\£]\ ->JtP ->bjJj 5 li-^r {f* kJj^ff CU- Oi;LL» 10 ^ i^iyu iiL^ Jp u3jyw 

* * J* * 

J^b- jp l^iyu ^« frUiSf! Jy ^ J>1 4 UJiP [^ j1}1^M Slk jX*a JljiV ^LJjJ 6 5/f 
. oJ^f SjSjll iilUU ^L* j^Ju d\ j^x U oU^oLl J? j\ fjyis 
dill yk o^JI 4iiL.bji jp mU oU^U. j**** ifJi\ dj&\ ij i)\sS\ ji-#li (J^J^ 

4kUjj R.Woodraw Wilson j^ij jjSj o^j .A.Penzias ^l^ ^ yj J^» j^ 1965 

fUAl 4il If 4 tUaiJl Olf^ *-fr ^ f UaiU LjL ifjll J^l» f-U^l y>j 4 g^ij; v!/^ 

* * * * 

^j^ 0/ Cr 4 J 1 ^ 1 <a!A' t!*^' ^^^ Jf <*$ *y*\ {—** a* J^*^ ^ ^ tfj!/" 
aUi jl-il g;>J» gbs-Nl oTji ^ ^W l^T ^ W ^ ^ yy 4^ 2,7 ^1^ 
U^ ^L^^-j d^ii u^-V Oy jc^waJI jU>-Vl Jp O^JI frUip jlpUi If 4 ^"UIAj ^ O^JI 
Ji ( ;LpU-£V! iJiliW ) i>»-iJI dJuh U^Lj . ol^-* Sol JlpjUsi ^U» jUai^l j> OUjy 


rnA 
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j£j ^ jil^JI lJUb 01 j* p*J\ Jp i stroll ja jdl JUl lift J ^jUn lit* LjL- jft^-jJl 
J 01 V.M.Slipher ^jLU . f . d> UlJ^T! 1912 ^Ip ^ . *i:>La* Lcjj (fi v^ M aJ ir^ 
^j Ul^lt cJyil 01 Jl jJLi tf ill J*\ 4 Jjj^i > J* y^Sfl > lil/l ol>» cjuk V^ 
4 Iljm iiLwi <JlL>- ajJI^II olykl 0|j t U* i^ii* O^J 01 U]j Up S-UV O^j 01 U[ Ljyf 
Jl <£■£ ^ ic*^i Lc Lt-U- j£> 1 ^JL^JI yLL- JJj j£Jj . SJbly> * ^_u Up \^if JUsJ 

Ljb jjj^[ Lb villi j^ C-»jyL- y^P JOuj . aLjjiJ: O^Jl iJjl*- OLlo %j£a A^fj ig\ 

^ ^ Jl^*^ oJU*> ibl Jp J-^*** d-^j^Jt ^jyrl ^j-W iUa> i*-tp E.Hubble 
SybUaJl oJjt> Jp ^^J JSxpj 4 Up ol/rl ^UjI *j> UJa>- w^—Us f ^~o JUiJ *.L*Jl olyM 
jJjJI IJla ^pj Oij 4 a*LJJ SJb-j J 5.L*Jl Syr' ->bol Jjl** <^i (J?* Qj^) <V^ ^j-^4 

Jyj U«j 4-Jj-> 4i*» 0j~U J>J 4jUil J ly>t y^S" 16 ^w UU- 41*J jJLSJj c « J-A C-J^ * 

<JI J*a JUpI cJ€ Ojj jJLiJl (J ^w ^U Jly U wJI ©Jut ^j t i^jdt 3yM 
. 0j>Jl a— y Jp JJ-i l^L Lllp SJ^L* <u*- ^p ( juJI cJycu-1 

J^tVl Jp ^ii jjipl (1953-1889) Edwin Powell Hubble Jjb JjL ^j^ 0^ 

OlyrL jUil ililill i^l,j j^JaJ ^p JLw Jb- JJ Jj^Jtl ^4* . 5JL>Jl1 Ol^l J j$> 
ily**^ oj/ri 0b *JL5"l; 0i If ^^yi ^j&\ 01 c* ? t> ^Jl ajJU^I JUl^iJI «^jrj OrjUL-l 
A.G.Lemaitre ^1*^! ^ JJ? r <Jbfl Ji^ oUj&l ft Uip ^^J ^W ci^Sfl jp U1jl»-[ 5J0cu« 
y^iil 4jTj 4 a*U£)1 jj'U ^iU Jj^; Ji* t^Ji J OiT 0^31 0U \y*jAi 01 cJylp r jj^j 
. Uyij o lyf c^w^ I ^Ji OjV I i yil JT 0^J I j^p ipii cJ»j^ > s^J 

t Oi^Uil otalfi *jrf l? J^*i v^ Kentucky ^y^ 4jVj J Jj Jii 4 J i^ viJULiJI jU^- 
lllt a^SsJ 4 ilU j\s 3 kyV <^^ Jl ^^1 s .«?;! cL-^ >lSLi Jl \j^\ iji\ cJUil aij 

Ol^JL. Csjjj £* viiLiJI Jp aU») IfJj yi$Li 4A*br- Jl 4^^ h»u£ t jbT Jiat xi^j Ijj^ 
jy; 4.N c^kr 11 Oi^ Jb •** J^ ^ J^ ^J ' ( 8 >G.Hale J^ . £ ^^UJIj R.Millikan 
JJii^j: Ow OlJiII la* J 01T -otj IS%> 01T ajT Jl ^U>VL IJub 4 ilJiaJJj oL-^yi J 

OyJj>- . £■ J-itll 0)jJl Jlaj Jyj 4JLj JL5 ^tJa^ jjJ^jcdl J&~\ JjU- JUl ^^ . ybjj j!>^' 

01^1 ^U J-A l^ jj^i 01 J-^JC Otf ^1 JikaLt ^ 01 Vl ( Jb'Aiu ^UJI Jiu ) ( 8 ) 

. ^yuj\ J ^111 US' J 4^-^jOJ 1910 ^Ip J ^ijj h^S t j\i L-JUP CnJaAti <^^1 

^1 i»l c OyUll L-1;J >ji— Si J Jja» JU* LJUJ1 ^jC^IS^/I Jjfc A*ii>- ja *J^II Jpj 


r*\^ 
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(1953-1889)^4,1,^1 


-LP JL^Ll i>-L* tej^ *H* ^ Jl **>* \* i^ij^ J&^ (/Mj-^ f U^N jijW L*^ ^&" 

4 <<S>^ ^ L^ ^sijj SUl*M I^a fj JJ 01 -Uy 1913 fU SjuJLI oLNjJI Jl 4j"j>>p 

iiJLSJLI aJL*1I DyUll ol2,,li;i j^iT ^ t 2uLiJ-i cj ^ i ^i $ ^LjJl *> J*^b *^^ 

. { y$i\ JUf iliiJl Jl aUj *J ji* <1 SLUM ^ DU jy 

*JLjk d^ >l^O t* Yerkes Lr S^ jl^, JJ j\A cJUaT J> *Ip 1914 f l* ^j 

* * 4 . 

cl~*>* l)j~Jj J* 3 *- -W*/* J aJJ * ,.^i:j l)N «Ip:>j *JLju J*A 77 jy*r <— Jf*pli t W »JLJI cJu^flJ 

3JL.J0JI oliUj^Nl Jp Jjk aIU t)l Uj t ftLl! OJ * L^ id! jj> ^UJI <^lyill OS" 

t ^yJl JJ ^>- 4 J**U lj*U- JLiJLsL-i S-'Lr^ £-^ L**^P 1^*1^ Jj-t-aJ-1 fij*l ^i t <uIa!I 
olJbj 4 ^UJI <Up *J0 j, J^j d\ JJ 4 jjjl UUJI ^>l ci^:> so^il Ol^l d\ V\ 
IX* jU*JI ftj;j U-* JI* Jbj 4 c£ -^S" ijj^* /r* ^J-* L~~** L-Jji ^ 7*-**^ ^* ^^^ 
J**- Ju^jA fj Jjb -ujJLmoj Jb'-UP j>*d\j 1919 flp 5o?dLI oU^JI JJ >yu d\ JJ Oy^- 


250 yi v 1,ill i1 r i^ ^ 


rv, 
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Jj Oj-Jj J~r- ^ l^ay> ^jviwJl *_, >jyl» iWL-^j CAjM ji^J j* JjJt 4?t£l C->K} 

^Nl f\*£i\ J-^i UUxll ^ o£ll 4^ 4^ pjfcl ^j 4 Sjycil (yjJlj SJOJbLi IL^&I 

frl^L Ji* IJb ^y^- [>*U- -w>^ 4iLl vlr** f*r^ <^1 ^ Crh 4 9 * ir*^ Vjr 1 ^ f JLJl j^ 
-j>»J Jj^l AiLi^Ti OK} • ^yj ^^ '-riP £ J^" ***^ f«A-*Jl a*~I? *k-)o*d X^r £j> \LA 

4 y^ U> .: ,^t J) M31 ^a^Jl ^ ^(Cepheid jl^JI) ^jLLaII g-^Jl ^ jji-i* 

* . * * 

-^Ji IJUk ^IJbkiw-l jXr ij ^JlI 0>>J1 iiajy- p*y J 4JUI 0^4+ ^ tj ^* * (Messier 
* *■ # 

jj-^JI <L-lp J-*j 4 *>Ui Jl* jJtf Oij . ^Nl jp V>-jliU fJLJI ->W uis*J J ji*^l 

*-*" *^** Or* Vy^ •*** <J* <*^ ^* (£-A— Jl Ol t d^cll 4jjLLa!I (ysJI J^ ->■**! iJly^iJl 
jp ( jf^ll O^U^I c-Jl IJ&aj . 2Uj*i* « o^r Sjj^r » JUL ajIj 4jLJ1 t^ji SyP r j^>- aJj-> 
Oy^l ol*u ^ ap^ j/* J^y 4ji ^j 4 O^JLJ dJboi-l ( djjvaJ* ) 1924 »lp LLh cilisS*l 
4-i O^S* AsJ J.*t£ QS" ^.^A n J^ju^iiil -—i uS .iULi J^LiJl OK} « aJ^JI j^U » a jia j^ 
J ©jl>-jJI a-^jsJI apj^I yh ajLJI ^p ol 0jJ^"Jj Oj^-Sflj «aJ^]I j^Li)) ^ Jba*JI 
J**- 4 <*?. *il c?i ^r^Wi c-jI^aLK' 3JLi04-i o^Ni j^ko 4jl j>p s 0U U ^Jl pUiaJI 

<Ju:.^:H IJLa JJai oly^l Ju^aJ J 4aJa^ jP c^LLlf Julfc <JjS 1925 ^U- ^j 
>Ldl ja Z*.j* oi>! (Jiutl 01 J> ^Ul C-Lrf oij . 4jyM ob/i) ^jUil JJjJl 

cj OLi i/i f Ifc il^l J Jl* yJuwaJ Jaia^ ilil \J&Jbj . vJLU^i 4iij AJj^LLl 43 J[ JjNi 
. Ol^l a*j ++i} cJJb ^jJI iiLJi i^Ll Ja^-t ^ jjl jytJt iUi 

^L Lllp iJ^ « 2uJU )) fOij iL-L-Nl O^JI SA^j^ ^jb 5^1 0i Jjfc cJl 01 J^yj 

iJLj 4iL*w* Jl A-^litl CJ\jk\ Olil— *>• SjJli ^*--y ^ "^^ tc^^ aS^II d^icil 4jjLLaJ1 4^- 

JLibJl fr L> 3xi Jp aJUI 3LLUH ol^^Ji J -UipI -uS^Jj * (»o) iii oj-> Aw. oy*^ 6 ^ 
41** jUU aj> ^r* Vj^ AiL— • J] \p£ \*~*y ij-^»jil 0^>J1 <*-**JJ *^^1— J^l jr^ t*^ Ajy^i 


. < 10 > vy> 


u*-L" Oyli aj ^-l^j 4JI3UI *iapN A^yLli OlyM ^W J oJLft jU *L>jA oLa oij 
ojl*j US' 4jl JjLJI ajLp jl il i oliLdl oJla dUl J \^j^ *+ oly^l Oy oliLJil 
c^yL J-Oo: il^J ^ ^^1 % 01 J^a j-Xi Jij . ^p UiUil 4^ o^l^l 4>LJl t^j ^ *^lyrl 


rv^ 
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* # p 

9j~>. <£j£&\ j* UIJb-| oJ*v iJyo" olyM 01 l^ ^jjHj t iJLiU o JUh <->Lis£l Ol yb 

J^>. jjo; ^Nl dl -e^kd Jsoej^ r^* - 1 *! J* t?^* <-iLt^l JT jy^ t jlj^i^L oJulp. 

Ch^ **-^lA^i _. j^il i-^Li* ^-^i 0^U»i Ul t U*- UJUj J[ Sy~t *\*£i\ ASy* 4-*J y* i£ji\ 

\j\1a 15 j^tfl^ ) < n > iu* c&W^ <>* ' J j^l J** j.^ ^-~~A <->jh y>j J^ol ^ y& Jl* 
o Jm> Ji cjJI 1 1 -br oJUJI ol/M JLiUp £jy (jp ^M,r7aT jtS^II oL-l;jJi 01 ^ t ^ItriL 

r^ - (i* (l5^^ j') f/^ ry Sj>*0 Jp 1^1 Jj frUaill J fUkjL APjy C~~J -UibJI 

. 4Pjtt oUUai Ail jJU If AjSy f**^ ^^ CApli* 

£s$ *r*jA b>T J ol/W gjji ~4hj>~ fj 4 J^^ ^^^1 J J^* ^>? ^*j 
* * 

f uji ^ <^-iJt f ^^ v*~ •' ^^ v--^ o^" ^ c^ 1 IJl * oL-1 ^ 0 ^ ^*-^ °^ J^ 

Jp Jjb <;L ^Ni j£ ft jj2Jl *Jul» T-ljj'l ^^ 01 j!* ^j^i; liSlftj t Oj^j Di ^j^of Lf Laj 
oljtl <jJ^\ Jic IJuk Jl* ^bi^l Oli yt j> j^j U^j . < I2) Uj^pl jb (1 hx^J\ Jjk 

jidJ l^-Uj «JJI JLSM »^Jl UJ; £~*J dJUUJl JU liy iJli!l 41UII c^* fj 5 '^* ^ 

ily JLtU^-j t ( 12 > 1946 f lp J* Jb J_^ jj^l ^ ol;L^I i^ia^ J cj^ J> ^ 

( jill ^i (j-^WI J^ t-Ajk* A~& Jp e^VpiNl ^ JlpLJ Uijji-IT Jl ^Ipj i^J-l i*x>. 
Jl* OS* 1949 ^Ip Ji IjaW- s^Lr^l '^* j^ 1 Ujupj . jU^iL. Ju^y ^-UaJ *-JU <^JJI L^ 
5j^Ml JbJL^ ^ *£■*) IjA uS\ -ULill l)^)I j*^?**" Ji* vLr^ ^"J ^h c ^-^""^ ls^* <-b' 
pS>J\ Jpj . isotropic ,v-Uil £*j&\ C)j^S\ jp 4JU?Nl Jl* J& ip-j 4-UJ 4JLLJI Sjjjil 
Cj\j£\ ^UjI Ob Walter Baiade ill yij Ji^l L.jlu>«Io-*u oa^l Ji j^ll ^ 01 ^ 


rvr 
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* * * 

J ^L-Vl fr^iJI Jt Jl* t ( aJj-^ <i^ ^^ W^ -^ OS" M 31 £ jl, J Jjk ojj^^l 
ji^j JUtfj ^b a;L>- ^ iJUl iJLJiil oly-JI JIa ^9^*1 / . (12) <JU- Jp Jl* oii^ 
^ap <oU*il ^ tiJJi j^ i*Jp C~JL*\ jJI (Cj&Jl ^^j ^-ijLri* viJjf -U^aj £Ujy ol/^l 

frUip OlT t Oj&l *-*y Jp JJi l^b t SJuJl Oiyrl ja *j\J>\ tj-^aJl J jLj^ *\iy\ \+aS* 
p4* Jl Ji^iaJI U-^y. ( 4-*^ 4---JI Aj^ ) ^Ui!i J jjIi^j! Aj^Jai Jp u>^> uLJ^l! 

5juI>- iiU- Jl (^^J; cJtf* jtjj ajJoI jy t o^xiJ £*>w» r^y jij)^ Jl -^^ *L*ji\ 
ji ^JJI 1917 j»Ip oL/)l jp j>#-iJl ^ J J**)* t-i* ta -A* <—* j^^ ^ * *V 
*L*I l/L iJU&II J-U; oY>Uil oJla ol U t aJL^j? O^JI Jp JUiJI JiJJ o*>U* <J 
AOyi!! Ji&t Jl AjYsU* J~W ^IiaJ j^aJ aij . 1>,I^ J Z\U\j Jb&l o'-lJ JlS^jU 
*UaiJl SUj qUz-j Homogenous ^jUi, U*. J^JL^u ^L-> 5,^ Jp <-ij>* 0>£J1 J 
J l^wi; ^ ) 4kiJi dilj J 4pLi **\&j SjJcs* j~*sj Jl ^jf. dj&\ ja iiii J& t <iS" 
d^vi j*lii^l jK} t ( iki' JT J a~Ju yt. <£ JJI ) ol^jii fr L^.l jiJiT j-^jj ( J^UJi < v^ 

Aa*^* JIT \^1 JUtfljU ys jJb jJU 01 ^£ j^Ji jl Jp ^yUJ (£ JJI ji^-iJI J^* ^1 ^* J^ 
Ol^l ejjyk j^j 1 JjVi J^Jl 4i>»^ ji^i^l f U UJ-lp -oi jJDi J s ,.»...l^ . 0^11 J 

^UaaII ^ 4iU>j c^Nl ^P UiJb-1 <Uaau OlyW ^Uj yilaij a3V t ^L* 0^5y JiLL>-Vl 
^yrl JJL3JJ i \ma i^IT ^f J/ ^ 01 ^ ( Ol^il ^b^i ) aiiiJl ^ J ja ^J\ Jp 
aj Jii^ & ( J^JI c^lill » olH ^>-i IJb- u>!L^I Ob aJ^U* J o^OaJI ^^ j^liiJjl 
djf £* Jkj ajVjUI Jj^- J*- Jp JL>Vl JUL! IJ^ J^» IJ^kj t ^Ua^fl ^ Jj&l 

^J»j> d^i\ jy4j ja Jb N ^1 t UJ J LLyJ «[ O^Jl Jai uiwaj » cJ»yu l)I LJp U*j 
i oUil iJjw *jyu frUai J <j^ ( Hypersurface jy «Ji^ ^1 ) jUJ^I ^*>W ^Uoi TtJa^- 

01 ( ^s c^JLil ( jUuVI J^iJl b'UaiJ c^l ) Hypersphere ^531 Jy ^kJU iftWI v^JiJl 
ii^vJL« i-j^j-* f.LilS' Ujj-^aj <-->»-• *^-»!/rl JLSLpj oly^l Ui . Balloon o^Uj ^Ja ■-; a^Uj 
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ajUlI ) UJ (f III ^Ja-J Jjk Jp ^li l^U jjjrfl gjl ^ju (^LiU JjJIj t jJa^Jl IJUh Jp 
A_«— Jj t A>-UJl ojjb Jai ^jLvaJ OU li&bj . U^P ^e**^ ttfUitf J ( ^Jaill Ja>- Jjk Jp 

Jp J*UJI jv iiLil ^jyu Jiw-j ^-Li* :y? ^ J* o^L* If- L* ^s VUji <-^ ^U 4 R 

(j^ J^>~J1 ^LJLjI 0j£" ^Jj . oliLJil JT C-ipLs^' R <J^-Ua7 li|j . A>-UJ1 «Ja— 

°^' ^? lM^ °^ 4A (J* "^ ^^ O - ^ - J* *J^* ^^3 * ^^ frUaiil » IJU 

^>«JI Jp A-*jill /^fiJ 01 «*--£ j^aill IJ^J $ ^Uj N dJUJJ ybj 4 A^iJ frUxiJi £* (( X«l*o ft 

olyM J$5 t <kiJ! oJla JA ^-j N il ft UaiJl J a»jS^. Aki ^1 jp jusj M ol/M 0! : jSll 

I i^j 4 frLjaiJI J <laij JT j^ A~~ij y jXj A~*jJi J*£ 5;j-*aj c£>>"^ <j* UU*-| aJ^ia* 

jotJ Ujup a>-UJI wja_- A-ji Lli* Uli <^l 4 *~*jJi ^u-l UiS" :>bjj OjSOl ,*>*>- 01 ^y*j 

4 A.Friedmann OUJUy . I ^jj^ <*>^ W- ^J <■ Oj&l *L1p j^ :>0p C-yl JUaJj 
^ Up J^-^i-l ^^ (^ill JLfl^JI JJ4 j& |l jilsJ^t Up £1 <^JJI ^^LJI O^JI ^ay 0! 
eJli J oN^Uil oJla apL^ OU-by ilpl ij 4 jjb-i^l U*-^J i/" aJj&I JJlJ-l cX>U* 
4 J-*^ J*- 4 V aJL&I AiliS" Ja~*y«j R o^ai *J»-vai 4 OL-L-Vl Oj^Jl Ua*-J V <-iSjl> 

O^T ^1) jJo OjT Ji tj^JLj l*klJ)l ^v 4 g^j? *-^' oN^Uil oIa c-^v-^* viU-iJj 

^JlmAJ jJc^ *Ai (ji^SLjl jjl^JLii r ^ ^ L*^ • ^"^ JJ*J 01 ^ N-b ( u P^i jl A-^i 
dJJJJj t OL-Jby T-iU ej R ji^i Oir>- 4 <$ S^ °^ 1 ^ ;> ^' 1 ^^^ ^^ 4 R J^ 
t-iLi^l JI aJU UJ-ju ^JJi ^*Ni 4 O^JI cj Ajli^Jl Ja-y>j Oly^l Jy oliUJ aa« jJc5 
OUJby i,^ 47u,/i7 If AJUill ^ jili-i^i O^UJ o^L- A^^i aj^J 4 aJUI oj/il «-^i Ji* 
Jj a- y OjT Jp j^t2»N oY>Uil el* 01 o^ . aJj&I ^ilii^t oN^l*i ^>1U AiLcLI 

AjJLUI ^ J* tOj^Ji A*-JjJb 9 y ^P iiJUj J| AiL^/L LiJj ^Jbj ^t^*! O^Xj LjJ\ 7^—^" 

J juj: yNl ilili oN^Uil Jauy i| 4 ( £>^* y f dr*J J*>^ ^r**-^ ^ C J ^* ^ i^^ 

. aJ 3^111 AiliT Ja--y*j ( Ji* C-jli ) O^ol ^--y 
4 ^b c^JaJ^i Oi^ 1 jd>\A\ A-bJI ^ ^y J^ld Ly i aIT JJi c ytJ ^j 
Aj^Ll 0^11 iilk Jajy if) 4 AiS" Oj^JI j^ AiUaJi J^Li^l jp jj-jJ (^* C— J U^U Jjb/li 
iul^JI AiUJij AJbS3! AiUsu ( Oj^Jl ^-y APp- Iju- ji ) R J*\j> Jo^ ^y: JaJ ^Jl U^Ji 
Jj^ AiOiilN A^^jb li liLu 0^. J 0^53^ 0U Ij£aj . O^iJ a-pU^NI AilWl^ AJUii! 
oik 0^J 01 s^ J\ i aJL- USCJ! oik cJtT lil Ml ( a^^LUNI A-jai ji) s^Jl A^Aift 

APp- j^ Jil SJUJI Oj/il Vjyb APp- JJa7 ON t rA^i ^ «ft*-^ 4 Vr-j^ ^a ^jJI a-STJJ-1 
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Jiaj Oi *^ O^Jl ibT 43\& ^MfA &\ IJu* Uy jj^uj . **-yu Ujlp j^JI ^ cJ^Si\ 

ig\ ) Jl* C-»ti *j/« /ui ^ -U£ l^i -bt-j ( i*-^! iilixJI ^j^w ) **->>■ «~^* <*-i (j/* jpl 

a*-/U AjJ>JL*]I a*J}\ »Jl» Oli liSofcj . i)j&\ 4JUi5l C-/tf Jp U^^JU ( R Jo\y JJOc* *jy 
jLf 16 4-JI Ol UJ \h[ dUJU c 0^)1 ^>J JUU JjuII Jp g;U J> c^tt Jp J5>5 
L^jJ-l ai^JI 0* JLf bJli Ijl^ j^ll culili II* i*J Jb 4^> iu- OjJU J& 2L;lill j i^u 

<y 3 r- ^ 4 °^ il o'^^^ W 2 > 7 ii 3 r-/ c*> 3 °-iox4,5 ^ ^>i 

0^1 j Ui-I il^JI LL-*I lili . *UiJI ^ 3^ (400000) JT J Jb-I, 0^l& ^1 4 *Ui!t 
^\j c*>\j£\j (ys*Jl c^f) Ujl>-j o^^ll Silil Jp ^'^r^'b (Sj^aaII ik&l ^^^w U jf) 
^ If c i^Ll iibSOl ^ Jjf lf*J Of UU Oj£JI J 3:>li! iilJiS' i--p l~~>- f (<Jj&\ 
fi~ 01 Jp ^Lil j*p JJoJI 01 j* . JJtfl Jl^-jsj JJa~- <£jtfj OjT c^f 4 ^y*A b£ Jl 
^ L J!/ c/V °* ^^ ^^ <£*• J*k y> ^1^1 cJ^il J u^^h 1 O^JI J 5i^JI 
O^xJl iliT Oli t *^** yy 2Lii-l o^lll ^ jJi U JT 01 jw lijj t 0j>Ji <*-JU* OUio 
jsUNl j>joo ( jhJLJUl Ol^j 5;j-^ Jpj IaU* 0^x31 Oj^jj *>->^ <ibxJI o5jlp jjU«^" 

. oU*^s!jj oLiL^jNl AyU^j v^^s *^ Jl ^1 ji-^ *-^^ -^r^ • ^-^ 
L*f LJju. ^^uj ^ (^4* j^jJIj AjaJ^Li i-ilill v^Jl jilii^i iJ^^ J 0^1 J^S 

<J^Uil oJL* Jajy il . 4li5" AiliS" ^IJL>*i^l 0j^ {_f O^xJl A--JLLA Aa^J* l^L* tl^J 01 A-JaX«J 
IJlA 01 . R Oj^Jl ^ki cJwaJ £tj*} Jl* C-jU ajjX ( JkLJi Ja~"j c^f) ^-^^ i^^" J^J^ 

o&" — /^ jpi 4i^J cj&" 131* t ( ajU) iJlx* ^W ^ irJ c^f ) ■>•**■ -5/f y* Ja-;*^! 

IJl* ^L^*- LJJLv* *_Jai^J 01 v^-i* • W^!;J t->*>^« Oj-xil 0^ _ ^ JJI 4i^J 
yi 4-jyaJl Ol/^l j^ ^1 j^-JaJl A&\) c^U-i O^JI j—y Jjbw AjjU. j^ Ja^l 

Ji-^ 0^31 fu^y Jjbc* ^« i-j^> 4-u- OjJU ii« AiL*^* Lp JJtJ ^jJI oly^l c^f ^^^ 

diL' j^ c^l _ y^/l yi 5a-*JI oly^l ^ *jij\ <^aJI .Jl/il ^ JUij) juJl O^LU 
LLjjl l^m^j l-br ^*-^ ^LJ-I iJl* jS^Jj . ( 4Jfjal\ 0*^ o|;LL* iiL^* Up Jl*J ^Jl 
i*-JUfc <JL~* *Jyd 01 t^*^ C-i^l J tb ciy^^ a-JLJ\ olyr* >^) OI^j Ijl^- *Ji*JI 

»l^JLi-l ( yk-^..> US' bl IJL* c lyi Jjj ^1 JlL' j^ iO^ 4-j^ill Aja^Ul J jf _ l^J Jj ^1 
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* * t. 

ja iUi IA Jp \jj**a* jJUJI j^ JUM IJu Otf wj/ Jt$p (J &*i 4 *>L*I iia^UI JJLL" ^p 
OL Ojyt-tj l^tS" ^N ^^i tj^ <UP Oj^a-J \y& c&\i)J}\ jja^c* ij t JaJ<vi\ 0J>S\ frULp 

^ij < OjSJi iJjJL* r-j>ji <ulp ^^ 01 j^» cJ^w?l Lijfc L-L-l lJJJ; cJfc" <e-U^I <bNl 
oUaJI 01 tyji £xJ\ijs$\ J~r 4iUaJl <JUJ\ oUj-^Ll frLjJ J bjb- ^ gj All ^,-Jl j^kJl 
^!l otiUaJI Jf ( 3JUJLP ^Jly: ) aJ *tyrj* CJS" ^Jl olilWl Jyu ^ Jt Oj&J JjVl 
1^-5" U\jjfcl 0^*^ oU*J-l j^ji j***^ dUAJ t v>;Nl b"l^£ j>jJ>- <J U^^l 0^ 

oUI oL~Jl ^jaju dX^ toU Jijij 01 J^Lil ^ 'OB" bl LJ Iji^j ^-SsJ iJ^ll roWl 

. ^ o^l^Jir S^lil l^ ^ ^1 v-LNl oUJl ^ 

^L. Igi^ ^Jl <;jty j^ ^y^ai dij JOu O^Jl l^ ^-j ^Jl L-iji^l (Jfc ^ ciy 
-LJjJI ^J»j>Jl oIa UlJ^ ^& ? aJjJI ft a^UI S^JI )) jl (( Big Bang ^JapNt jUijNl » 
Jp l^Ljai^ b^Jj j^^ iiUdl iJ^Ji je^ut-jl oY>U* Jl *Jtf ^*j Lj^S" IfJ OB" jJI 
(u^ 1 ) * ^Ult J JJlJ LjT gjl _ j^jJl ^yf *lf I ^JLi ol ( J-iaJil JpN ) ^111 
bl cJ&Ull dJLA Ll-j ^J^j t (^tflll Jl J : 5:-.. 11 ^ gjf. ijJi\ cJUl j^JL c^l ) -t^ 
cJj Jblj*} SjlyU 4*-^ iilkJl AiliS} aIi^JI Jblpj O^JI ywu ^jJl J L^yS^iJI Ujlp LJT 
-l>^ ^jJI *—^iaJl J*Jf ,jp 3a*^- 5;j-^ ^Jp J-sO^- Ol A-jJaiv-Jj . ( O^Sol ***y J Jjc* ) JIa 
OL Lib ^SjlJI *^ t ^^Uill O^JI Jp oUJl ^iJL-Lj^yJl ^^L* jjaz oIju J O^Jl l^J 
t JLii; 01 jl < r ^^S 01 ^jSCc iiljaJ ^>-jN il c Adiabatic L^JaT O^o 01 v£ ^^aJl ^ 
L^ia^' l]a*u> Jaiu> lil ibjj t 4-l>-ijJl 43 LU /r ^ c jUll 5;!^ k?rj} 01 ^jL^Uj^^JI LjUy 

Jp 4-^ULl d^iil *J Jl; c^UI J^jJI j* jUll J ii>-ljJl AiljaJI s^Lj «ju; il t i^-jL>- 5^ 

^yi^j ^joO t V^lil-I d^aJL iJUill JIJLiw-1 cLil^Lj 0jS3l At* LjaA J-ia-J 5yfcUaJl dJL^i . jUJl 

l^.^; aS^ ajU^ Jl J\) U^b ijLW Jl iJUill i^l^l AiljaJI J^o- aJUtJI JL O^JI 

. ( a^pUJ^I AiLU Jlj 0^3l 3^L* 

a^Uj a5j\j^- l?rj} Cj2\*j\) 0^53l ^ 0W2J (j^^* cj^l Jl j^Jl J Li-^P L*if bj 
<o,ly^ a*-j} Oli aJU-I Ai^J ^p Jl 0^>JI ^Jai uJwaJ ^/iaJ bi <ul ^^^^o: o^Jai ou-aj (j^i^" 
a_JL ^J ^j ^^ Sili! iiliT Uuj ^bj; If t dL)^ IJ^aj UU syup Jl *\>y 

J>Sj t ( -ir ^» e^c-ljJ t^l ) JfrJ&\ JwaJ V>^* S-^" 4 *^L? V- ^ ■^■^ 4jli>Jl» l-^.^tf'i 
u-.j.-J^ ( _1_ jo» ^— Li c^l ) ^fialJI OUoJ Vj^i **j|^l S^iJl JbljJ 4^-^j Jb[p f-U^*b(l 4>bT 

c^nSdl ^uju*JI J oU^juI -jA <^iyy <^iy j^>- 0^>Jl Ja* owaj ji*rf? Uii <ul y* viJJi J 
Jbyj Jbj^ jjL>- c--*^ ^-J O^JI *->*>■ ^yaSU; ^P L^JL^ U 01 J^ i ( 5^111 AiUT Jblp <j\ ) 
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Jl frjJJl JjJ J^ il) Qyy& ^iU? UaJ .>by lilj c ^*£ll yu.:;.JI j oli^iJI j* 
UJ Silll ^ V*l jtd fU-i'ijl £-**! ^jJI Jl yjk ^ ^^ ^ ^y ] ^*J • ( *3jj^ 

. jLL 10 j^ c-^ J>Ur ol^JL^JI ^ ^ JlT UJ 

^y Jl Jj^cj JUU J^Jl < (Jkj Jl iSj ^J* ^^ ^jN °W^ J ^j W^b ^b 

^fb-* <J-t ^^ l^ ^* iX ^^ ^l/r^ ^--STjxJIj r^sJ^* t S)|^-l <Up C-«-ajjl LAS" oJuljx* 

3^ Jp **T ^Lil cJ^JI J ol;JJI *!* cjux; f ^ JaJ^l W >L| ^UiN^U i*£i\ 

L-Lp j^Ji JU- jj* jJJi . o\Jji& JJ l$— uii c^j-Jl viA&fcS l^jj c (JjJj oUj^Jl Jl 
^ 5,^ j£ djai Jla J^j jiiS*" h>rj2 ( jLL* <JlSI ) J^y j* <~>y& &}j>- <*rj2 CJlf 

ij\J~\ l^j aJLj ^11 cNU-l J Vj^Ji; oLJ-l t^^* cfij • J^ ^ *JuaJ ^ Ojkj 
ji ^ o^ ^ tyj3 j^^ 1 ^^i j ^ c/> 4 bM rr* ^ ' A; 1 u4 ^j J* 1 *^ 

fr jJI <laJ- Jbu olill j^ JjJLy O^Ly Jj-Ly J^ ^i^ Vj^l ^ Ji C^ Jj^ ^>U>-Nl eJu* 
ojjy^ i>-ji jl AjO^p IjjLJ o^JI oN^Uil JU (\jA^» dj&\ Jai J-4i OlT jl -Uj ^) 
4ji>JJl j^ bl/St JU-) y&l ^i J U^aJ jl Jl ^u^ OjIj; J j*>Ua; AiiliS} j^Jl 
L5 ^i U> ^.J AJU J&j t (( Q, jjl Jyull )) L$ — J ^Jl aJU-1 Jl J-^aJ Jb* JLlPj OiVV ^ 4 ( J^ 

lu^i; jl ^yi L^u>^ aj^llU jS^cN dLSJJ t jlsjI oN.>L*il j^ l-^-o ^LJij j-bt jljJ 
35 - 10 j^JI ^^p jlT Uj^p *tsL-l;i IjjJUi jl Jl 0^\ frUip Ip^ L- !i*j t « j^JI 5^ » 

*Ja.'s,m'i 4ja>JJI oJlAj {, rJ^ <>-j} J^y O^iiy ^ Nl OpiUP iJ^ ^ <j;|^ ^=r;^ C-»fc^ ^JU 
^ yw?l^ «4jjU 5^9 jK} iJbf IjU- jlT l^i j^xil jN (( ^JipNl jUoijNl ft <la^ UJL»u" jl 

. 2810 Jl 1 <^ JUI ^>^ 

oli^UI ^ cjjjil ^bLI ^l*i\l ja JaJ^. ku ^U-iNL illJui^ilkJI j/JI jK} 
oliyiJ^ oU^JJl^ oUjj-ll oLpy j^ 4-pjj Jiy diiiij f-I^Ni JT j^j oiUail oLijjjUl^ 

yL- C.-A^>-^ t OlijJSsjJl 1-lP U oU^jUl yL- C.47>-l t Jyj j^SJI ^-*-^J U>>" / • ojU^il 
aJLaj c jii^ *&rj* j^l* *^J* J^ ^1^1 Oj>J! 3jly>- i>-j^ CJfej t Olj^xlNl IjLp U cli^uiJl 
jji^j J oUyjjJI j^' ^o25 J^iJl fi Jbl il t olijJKJl j^ p^-UI ^y j^jJ jN LiK" 5^jy 
c^w?* ol Jl IfUj-A 5,1^1 U-j^ c-ajI" dJ-J t y.^^- ^y J ^^J' ^ ^j • f>^^ c^ 

J^j^l j^ 0)1^1 i>-;J <Jli^J ij . AjJ>LJ-I fji^b O^JJ-^^ OJji ijip^ V^ J^>JI »>jy 

J SJu'LJI ^ (AJLiill) SjIII o*v^!j 4 J.,^i:U ^^Jl 11a Jp J-l^Nlj S^lil Oyix^li 
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mJ^XU^Ji I^j (Q^sy j <,7-y&y^ iteri If ' <<*N SJUj^uI A^JaJl Ju^j yh ^JJi 

^ y>j) Ol^WH -^ i^j • ^>^ 4! t**-"!^ iS^ ^JJI iyiil ^yJj jl IJlft Ig^w^j 

•JL* Jj^ J& 4JUSJI 5^11 ^ O^I^JI iuy ^1 ly&\ C^~Ji cJUU oS^ 

J -^jjj Cr?J^\ j* ^ 4 * : Ji J vy « Unitons ol^iJjl » tiotf L^*j Ua>- ^b!^ 
Uop IM* t ( jbU ) j^iil frjj 4j^ Jl jrli^N oLyjjSfl ^iy 0] il * fr jJI ijii. U^ 

oUyyji ^jtr ^ 3210 SjiyH ^ v cjtr ^jui ^i Ji <ju s r ou^ji j ^^i 

Jj£* d;j^ j Ju*-UP IgJLT <U»U* C^>v^^ bjb J^JI ?t^>lj 4-^Uax*l ^JJ jj53i ^ *JlJu*l 

^Uujb ^1 >co 0V aJUI dJu J O^JI ^Ui j^j fit i iJUdl 4J^L=H l^Blk L$~j v^Jjl 
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a_iL> 


tyL^jTl jjJUI fUUil »L>- U»-L>-l rjiyl UjUjj^ ^jj-iJI j_jW U^ Lu-> -Ui 

. Lf^i/iij cPLll oi* lJLuiS'I 5i^t jliJij ^-UVl *b>aJl l^U C~*li ^\ cpbll lj;^j 
iJL>-ljJi *-$*»l^ J~~* <j J^Ui) Ul*S" ^uUt^xii frb/yfc SL>- 4jl*-I^ JL^ ^;~>**j 01 t/^J Oj Nj 

* t. 
£J& c^-ill (j^^ i»fr^ p jJaK <J ic^j t tj^b *-W-*^" J^* «-^bi^ U^" jt-j-ip 0^ Jj 

a, * * *■ 

Ui*Jl *f=i;^i Ob \y& ^Si frlj^J^ 4 (^!>* c ~- ^) V*>bip (0>£JI jl) l*.M\ 01 OUNl 
. iUjaJl j^ip W>->l? ^ Jf Lil* J>- *& \ryV>r\y„ ^ f Lfll tSy~* J 
* «■ 

t^L* Jl ^1^ Ui-^»j V*^*ii f t>*J ' AjyJaJJ AJ*^H J^* Oj-jU^aSI JJ Jo-j 

ybl^JaJi ON iiJli 4pU-i AjjjiJl Ji^kil «-l* J js-JI sJiaJ JLiJj . d-jjJ-l L**J3£ 4*-jl j^ Oj-j 
^J^UJj^ O^Ji J 0-4-1 ^Jidl 01 Up- l-b- 5JLJLi O^Jl J f Uaiil ^-j Jl jj^J _JI I^JA 
0^ JjI^I ujJUjil L>-jl 1*jj-^J 5^11* J f >^il ^.Ux-> ^xJj t cUaii^l lJUfc Jl* OUJaaj 

^^ t l^yN Uij J^^l o^- ^1 UVl ^ Ji J, U-U kj/ oyV ^ ^^^"^ ^UjaJl 
i^lWl ^yi^Jl oiS^-j t l^^j Lajj oldl c>>Jl ^LS}T J^^ cU-JI y^^b ^^ 01 
*Jl Jp %b Ji^ fl jJUi JS" i Oj Jii (.IkiL, ^j^ ^Jl ^.^jJl cJy^3 ^ill ( j\j^\ ) ^jl^ 
Jp A^J^.^y gjAJl jULl >! JLi3\ jJU-l oy Jp SU^ J^l Jj 5>Ip a^J* ^ly ^iki ^1^1 
. 4jjL~JI f lyr-Nl W-— LJ iUkx^ ^l jij J^jJ Ob LpjJli ajjU II f l/^l sJla 
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•Ju* ON v^JLil ^Jidl dUbp j* ki jyu" Jl ^ku-jN UNl jl aWI ol JyJI^ *M? 
^x. Jp JJ* jjSlj . U ^i: I4— i3 UNI 01 j>- JjJLdl JJtfN uvl^J l»j ^r^" ^> dl 
^Ip ( JjjUU ) ^aJi Jp >^j^- 3j>- j* t cJji\ dti> J a*Jp cpW* S/*^ ^*^ 

J* ^ 4l*£ U Jb*N ifys- v^ (J*!' J l^'b *>> ^ Jl j&j . ^^ ^j 1600 
a^LJI 0^. JO, . l^U) J •^*^-J* >^ ^W*-j f ^ ^ ^ I ^ ^ ^ ' < ^ r3 

j&h J>f Jf »lf I Iji li'lp Ai/u > ^U.j jl&l ^> -Up ilJuS/l JL^I ^ A^it 

aJL'UJI v^JUll o^Jidl J o>J yij J ^\j jJ> d& -ot ^ jj^T Js^pI dii . S-ua* 
O! y> ^jJji iBj . (( £jlsll ^^ Jp *l^-l £*y gr^i oi Ail j^ lyt. 1 ^-^-iJI aj^S/ 
Cr* £ ^ llA 1 ^ J 1 * ^ j^ CT - ^ 1 ^ J aj^U* ja *iW l^III ^j^l a^jo y^j 
SlyrJJ *>l a^U- ^p ap%, Jp ^ ^ JJ, . jjyi dUbo^il O^li dUi u^\ 3 AitJaJI 

Jl iJUjl *-^ il 4 Vj^Jl j^j dp £lj*^. (JLp 0^" Jd^^ ^ SOjJ^ Aj^JaJ ^^Jaj Jo- 
J j,jL\ d\ JJ- liSUj . VOU1 Jp Si>l d^ jl a&j h-i jy. Ji 4£jJ CJtT l^i; 5^iJI 

Uuf^l ^JLijS^/ ^y^-J L^ir oNjUl CJK" ai* 4 Ijjp ju^ic A^L-i aJL~* llL* O^J 

AJUiil dy\* Ai\j^\j Jtjf l^ ftf jJI Jb (J>JUkl lijfc J^A^J 5^]a>- Jji CJKj . j*\jb$\ ja 
i^LiI a.jL^ ^^^J p^rf^ If^J |IUI J «JjNl Jy^i» ^Jb iJUiil Sji Jl a^\jm\j 
Jp- v^!^ 11 ^bj^ M^ ^1 J^- ^1 Jjjjj ijL^ .iiJar Jj i^SlI Jp a^UJI 
*v*jJ JK' tiJUiJ . l^uij r>^' oKy»- l^ j?J ^1 kAjJ^}\j jj^-^ all *^jA^ a-jLSj u ~*jJ\ 
LjiT fr \jj*iJI Ji JaJI Ai^t ^Jj>- AjV oi-^j JT A^l J Jja* ^>*J1 II* Jp j^J ^ji* 
ol^^iJ ^JLi^y^ 4 Al*Li ^Oly jl &La J>Li^5^ ^juJI ybj Vl y-l Ujj^ U ^jj 
j^J JL^P Jj> Uw ftli^jiJl OlPj-iy Ja^j (^JLII A-tUl (lJULJl y^ lJUfcj 4 is^^- O^^J- A-py 
*-*L i-3y«j U yb <J J>«— cl>JL>-l^ Ajik£ jj-^ j J 5 ^ Jb \* y*3 <• j-^^ ^^-^ ^>- 

• « ^ JT ^ • 

ikj^i L$iS" DjS^I J 5^-jll ^1 01 cJLi^l j^ tli>*JI JLj^y Jl *»UJi UiJ XiJj 

ON 4 JL>-yil j^ NJj f^yJl Jl Aj^ *JUj JjN OJb Uj ijs*l\ ©I* jSJjv4 aJ aUUJI iSybl 

aA^ N ^J^p JI aVU ^'^ JjNl S^JiJI ^ LJ ^Ijd ^^ ^Jj ^a>- N jJLi If ^1 ^yJ 
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^jJl Jajj ijije <jP tSi.jj& <j J~>-yJl (3?^ " Aj <y u ^ Cr^J ■ U-^* tV"^ d "^* Ji**^ <£y^ <>• ^ 

t 4jik£ Jj <^|JL>-^! <<a>j 5Jb-i^ oy 03 aJLa>- C— -Jj ^-^^■->*> Ajyblk Aj^u^ ^a <-£>*! 

. fiUJf J ^Jl ^fr jwoiJ ^yrtl ^ JJi :>JLp ay>-j L?JL* ^iSC <iJJJLJ 

Jajy jA\ ^ 4 <fj^\ J Jijj Jy\ji ja jw?l^ li^i A^JJ ^O^ jl SylJ ^v^jC vJuS" Ul 
J aJU-~*>- *^fr cSj>*A 1\*]\ J <^y Jbr-y ^i jJLi 4 aJ oyjll ^Sy^, ^Jr\ £j£ aJuJ^ 
u-oUiill <jy c-., ; ..w jNl l^li y& )f olp^jf J Ji^i; 01 U» ^S\ \ij 4 a^Jsu^j i^Ja^- 
j Syjli oytlt jl 4 ^>J <JLi^l jl* IJ^Uj l ^jJI j^o" 0! JUL I Jul ( ^J\ \ij 4 l^ t£J>Ut 
J! j ^Jl ^* ^i Jl <s ^i\ ^AJl ^laiii y> 4 jl/t^lj a-S^-I <u!L>- ^JJ ^=J| ^ (rr > 

. tljj-iJI J JL>-yJI y^- iia^Ul aLJ-Ij * JJi 

4 ^j^v^JtJl ^pj (j^J ^ Uia^y c_-STj>Jl CjJLicJ^ Sl>*i Sy!l dJLfc cJ)j jl* . J ; .,fli:lb C~^p 

ijiiu a^jz^ aS^. J»Us>-}U t^T^JI dJu apjJj u-T^JJ Jiiill u m^aII 4^-W OjS^ jl 
j^fO <lJJJuj AjyijJl ^ oy oIjIjl. J ^^JtJl Jy- l f 5y- J LfjliN oU^aj" ( l^JUaP <j\ ) 

ja a*A Jl ^jbi aiJ ^^ 4 ( <-^>Ji oU^sJ|^ (ysJ|^ c^l^J^) D^JI J l^Si\ jJ\ 
4JLUI 0yl5 *j&*i~~j ol i^JUp Jjl>*i t A~Jti dj£i\ <*+> +&>& j6\ ij* iJUiJi &\ rj&\j JjUi 
. iLjjJ-\ oIj^JI ^ c-Uj IjIjLjI i-u aJLp jl^i 4 jUiJ ^aUWI j^JI ^jy *^Uo- J 
iJiUJI 5^]i ^ iJUdl oL kJL^Ij ^p aI^ l-U JOy o^JUJIj O^Lr^iii 0|^ lj 
iJu Jp'b^pl 4yt*P ***\d\j jUr jA&\ jjOyJI J Oi->l^ii jLS" lJUj 4 JjNi aJjSJIj 
ojji JiC ^JJI (^jU*J1 kiJLjl^jll Aj ^J^Jj 4 A^JaJI tljJi\ J r-^tf f- jjl y^la=J t ililP^I 
Ujj-b pyJ cJlj U 3-U Ji»- j^Li* jj^Lp^JI frNyfc A^^ **-** • AiUiJl J JlyJ Hj& ^^ ^* 
Aj^JaJl jl Jp O^pA* UjJLj-iiU . SUj-J-I oLjfcll (*-^i7 J tWiJs*J* ^ryj ^ijs^ 4 ^ 
i^jf^ <iJivS\ J* L&*\lJ\ J!rt*d\ Oi ^m \X»j 4 A^»-j>^stf j^J ^J L^Ij; ALfr D^j" t)l v^= 

. ^LLl bij J| tljjsiJi J loJL* IJu& 
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4 {Jjii\ <*£y Jl 3^p jjP j** p*f^ jty& Cf* U&^ijs*^ C~i>w* (Sj>-\ p*\** tky^^ d -^ 
)f ^jiJ Jl ^^ <-%** ^Lf ^^ ^ J* u** J^ JMi£^l ^^L* ^aULI oJLa -jhl CJK} 
«ju j^j . O^pUllI dJL* i*~i? CJlT U-p oUyJ-1 jjw <£^£ ^Jl C^UUJl A*fr J ^A 

V*l oli ^ ^(vbj^ 1 *^ J) g^ 1 ^»^b ^^ £^^ tiji ^ oLL&l oJl* 
Jp Jl? ^ ^j <^-j^ ^ Jj OlC J^ J jJ* 7 V* J**. c ^^ ^ dJuh -bli^fl i^L* 
* * 

h jjiJLyi Jj-*l/* ^P ^ ^^-^ *^P Jfc U Jp JiaJ 01 4_^£ L. JyUi <L>l^J! ii*saJl jl 

Jl ^^ Jl&l Jl ^Ujl'^1 ]i>\jJ-\ Iju* jjy liSUj . ^j^./ill j^jlt J+JJ Ja> ^>-j oJlaj 
4_JUM Jl ftUoill c-Jl^- o>-i j^ LLcjI lil jafcS Vl ^£ i*-M uy!y ^ ^^ t l^bbu J^L. 
J^J! >b- j! ) tfjj Jl a^ ^ j&S Nl ^ oyl^iJI Jl 5SIWI Jpli^l Iju. ^ 4 ^1 
Jj J^JI Jl MJoj LJS jy^'Nl ^ jy\yi\ Jl ^yi ^UjgVI JMi^l Iju. ^j 4 ( ^.jll 

. *lf I ^1 

ojuLi 4 j*yi ^j^j^cy ^j^ 1 jL^ J^ ^ t WLr ^uii «jla ji ^ 

cT^ t ^Sj c frljJjAll <J o^ill 3JL>-jJ\ S^iJl ^Jfc JljJ ^/ iiUili CJ^ U^Up ^J viXr*^^ j^ 
viL»L^ J Ijl>- J-l> jjJj ^ j! jp c^L. (*ji"^ illiiil Jl lx->l^ JlT 4 jUjll ^JL!i J 
^!l ^ 1^1 ^ ^)\ Jp IJla t b ik^l I^IT uLJ-l oy >^!^ J ji J^^» 3^111 

^iWlT l^lj ULJI ^ IfrJL 4 il^ll J *-*yi ^ydl IJL* ^Lii ^J 5JUU- SJbJLp iiLaft' 

^u jr cji£j ^iJir ^Sfi jir ^ ^i ^l^lij . ^i u^r \+l 5 \$ j^ t i^yji^ 

jJI fr^^r^l J^ c dAJiS" ^-J 4 iaJ-l j~J- 4 bw?j j^Jj 4 iiJL>J jjp <j;yJl a-U Ji> il^j 
jJI Aj^UJI Silll (j^l^- J^ ^1^ jA\ S^iil ^Jb 4 IjjJb Jl Jji j^ 4 frUJiJI JjJUjJl l^L^Tl 

J^jL^iJI t yfc n j Jl Jj iJl^^JI a^iil u^Li^l Jp ^Ip ^1 j^ ^^ U ^^aaJI -iiJj 

a^- Jl AJLii-lj . fr L*^J^ Jsdi L* J^ ob^Llj oi;JLJi Vj ^-uj ^Jl ^ft S^iil oJLA Jl Jp 

( . . £1 o*)U*Jlj iij>^ illS^fl ^yT ) 4 iJUiil lop L. 4 <^\ bV J Lj aIx^I c^iil 
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-U>-y)) UjpJJ 01 ^^x c.L»j-iJI J SJbJi^ aL^* <j!Jj A^^js^Ssll (-iLi^l OlS} 
JJLM Aj^JaJ » ^p <Lj^ 3^? Jp jibSuJ «L»- iLk aJL^I di> 4jyb« Cjj+i**\ Jij . « cL»j-iJI 
CjUJ^a c ji-AJ (j—>-l jjU.L'jI <up ^ ^ c tlj>iJl IJLa aJI ^yu-j ^ JJ1 c^Jiil 06} t « -1>^I1 
^L-Vl J&U j* JbJ, J«* ^ U^l^-I ^ JUslI JiLI, ^-J^l JJbU 01 

jj ^^ 4& U^ b*^-j *ui jju^« t aSu^i ^ ^i jp c jibJLji ^ 0&3 . L^asO 

. UljjwJI JpUJIj dJUJLiJl 
CjL^U, J J-^b. ict^l J 0^1 JiJUi c^JJl 4 JL>-y)l {j+A Jj^.jJ-kM CJtS} 

^L^^JL; Aj^>»-iil CjU.j.^4-1 jv ^..Jk^xil o*>UUJI ajL-UI Jj-uJ1 y «.^i *_* l^i j; )^j 

4 ( ~J* / ^J1 JaJ~1 C/' Ji*> ^ c ^JLJi AjY>U* CJj$?\ i\ 4 y^Ig^^Ji t^aJi 4.w. :ir Ja.l ajI^JI 
i^^ j)C JaAJl ^Ij>aM ^J^ C-V^ / 4 Ifr-oii c^ail AP^ Jli-1 ^Uajill J y^ JiJ-1 IJLa Ji 
r-l^/l ^j^- Jf ^ Mj^Jg^^)! L^Sv* r-^ 01 4 ^p ^-Ut Ojiil ijl^ *— jy c yy* 
&L* jlf^l IJlib ^ Of Jb^l 0^3 .frj-^!^ y.Jg^l Ju>-y J*ii jJDJUj 4 4-^aJ\ 

■ W*^ til Ipji oJU; ^Jl v-L-Sfl a^JI JgLi^V! 

jilai^t ^t ^^^ iMi j* «Up U JT ^ ^JU» jjSi aJ OS} ,-^*l) S>1 jtf^ll 01T ^ JJ! 
^ jl>-j JbjJ OUT J OLyJI^ Ol^ll A>-j ^JJI^ a^UU <_J| a^u J 1905 j>Lp J 
jUill Ol^ll 4 u*LaJd\ Jiyj ^^3 ^aII 11a pia^ JOi 4 ( Ol^yJl ji) OLyJl — Ol^i! 
JiJ Jj^ 4 :>U^I jpLjj S-*!^"' iJbc> ^^^ ,J ^ ^^3 W^ 4 £f33 S^ ^Wb 
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cj-^M ap^- oLj ja jiJl ^JUI <l)U>ilj Ol&l JL>-y j^ .UjI J} ^Is^J (-JLi^Tl 
c-Jl^* ja <jdi£ l^) ott ^^- ^Lf^ o£^> o^ 0>!*LA* <*^- V-J^ -^1 

J — >-!j 01 — S J 4 dbS^ 4 pUjuI^ *wjU aJIU 0_>-j JLai t JU- tUii J (>>-N 

^^U J* £li^ 5JL^Jlj aSIUD Jb-I, ilUl ta, J^ IJ&bj . £lkut _ »U» _ AJbT 

jil£dl Lu* dilJb ^-,j 4 aL&I JiU^ ^li-uNl J&lufy tfljall 2>\&\ : aUidl J*U^I 

. i^Ull Ailjall aJWI oL~JU *Lji ^ 4jji ja^V ifiJi\ yiUjj *ls£)l Jv 

ta* j^ a^>UL| a^~JI jilx^l -uJaJ a*! 1^1 ?JbJI oJub Jl J^l j£c Ail UjLLIj 

* * * 

V>y I 4I^» Jp JJij 01 Cj~£ jcJ? dyti JT jl Jp ^/tJ <£ ill ^-LNl ij^Jl 

^SU a~JL Ua^I ii^Lj ^=11 ^l^ll ^fr Jl i~Jl 

OLto ^^i; c^l Jp c£/~£^ tall l-i* ^J * >^" S-*L^ ^ J-^= ^^ **="* J* «^i ^ 

(>• ^j^ Cr^ h? M^ 1 5 ^ ^ ij^Jl IJU« 01 £-^ li&bj . OyUSl <jW> aJ ^^J Aju^JI 

a^>- j^ 4ju*M OLio aLj^M Jj^i^l jSfj 4 i^>- j^ aJUL*JI a*3L-^/I Jv^iil Jv J^iJl 

# * * * « * 

^ Ai£ J *i> ^0 ^Ij>aU l«U> I JLiy LJb JJa~-j ^^alt I V JIT Ji) J> N J c^-l 

. I^IT S^Uil ^LjJJI j-L-l fJ JI ^i 4 aLUJI jJliLI 

<JUiil 5^L JjLi-l tjv?- UUll A-jj^Jl A^iaJ J JLwl c?-i-* Jl fr^>A^ Ji^^W «^>-J ^ 

iJU^I iUNl ^LJI OlS^jil ^ 4 Ai>JI «oi Uij 4 iL^Jli . ^Jl^-I io^il OlCjJI ^1 

fJz~A Ja>- J 4r^- ^ Cf ^M ^^}" fr ^^' J^ ^>^ ( i ^ 1 cH* 1 * ^!>^ ^ S-^ 
S^L ^j^Jl! OlS^il jilxJ^jl Jj-i~-I liSobj . 1^1 «JLtJ ( JjNl ^-J-l) JjNl aJL^JI DlS} 
0l& 4 aUTL ijSil Jp Ai^Jl »Jub jj» ^ * tljjJJI j^ tjar IIa aI^u A^JLil J«r-j <JUi!l 
JL- iJb IJuk Aitw-y Olj a-^ 0^)1 Of aj^Lj *_aI j^ (^JJI <l~oJ-l oU^il Up ajI Jj dlii 
frLjji]^ A^-XiAl £j> jj JiJj . ( JaP^I jl^jii^l) JJU jU^Ij Ai^ jUL* 15 j^ vyL U 
oUg-JM ^ Ua»I Jj Cj^-^o &j£i\ a^ J^-i-j ^ (4* ' ^ji^^ r^ '^ A * Cw " b ^'^r 

. Jj-iLb oL^J^I l>j 4 L.L- Li^tl Up^IL OUi^t U^ ^Nl J U*a^I y^ 

4 IzA AiU* 1^1 jj-^a7 j^ 4 r^£" ^Jtj^. L 5^5:..,^ C...--J JjjaJ-l 01 J%>- <J '. 0^!l J 
^'U Jb Jp f&i- 4 ^ilj oL^r : i&y Jy O^il ci^ J M ^f^ c jj-^JI \i* jl ^ 
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OuLlI 0A>J' <& o^lj * Jfe^ >*" i/ 11 ^ oULio5^ll ^ Oijib r LUI ^ Jlji V 

ifj%# oL4l (Up : u^Wi Ij"J^-j OlsUI l^j V^^b V l - J ^ °!)WH 5 JLP l? (!*^ ^i** 
Jb^JaJI JUU O^J 4 Jj^il SJb-j Jl -Ui~j ji>-j . ( ^LJI ) 4/^M ^i/r}^ (ysJt (i^J 
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